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HORMONE THERAPY IN WOMEN 


‘ Hormonal therapy” for women has reached scandalous 
proportions. Women not only know that endocrine remedies 
are available and are employed, but in many instances insist 
that they be given “glandular medicines,” no matter how ab- 
surd the use of such medicaU'on may be in their particular 
case. 


In spite of notable exceptions, the medical profession as a 
whole IS woefully ignorant of the application, limitations and 
'^ue of such therapy and too often weakly panders to the 
damorous demands of its clientele, hloreover, hiijodermic 
mjections are almost universally resorted to when potent 
produce, readily absorbed throu^ the gastro-intestinal tract 
f t^ted. On the other hand, not infrequenth’ 
p ducts which are completely inert by oral exhibition, such 
^ gonadotropic fartors and androgens, are given by mouth, or 

markpi^^'^'^^^’ ^ number are still on the 

indicated. 

tiou ^ '*®°tic and unsavory situa- 

humans P™toly to 

equally premtuS^nH ^ ff expenmentation, and the 

tbe lay preS of tnmllnC a Popularization in 

tation^ speculative and spectacular medical presen- 
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These critical remarks do not sigmfy that hormonal 
therapy is valueless. On the contrary, brilliant advances have 
been made in this and the allied field of vitamins. 

THYROID 

One of the most valuable endocrine products is the first 
one discovered, namely thyroid substance. When the basal 
metabolism is lowered, as determined by a metabolism test, 
desiccated thyroid substance is indicated. The dosage should 
be determined by the basal metabolism reading and the toler- 
ance shown by the individual patient. The indications for 
thyroid medication encountered by the gynecologist and o - 
stetrician mainly are the following: 

Indications.— A large group of adolescents ^mm 

delayed onset of the menses or. after the 
lished, become amenorrhetc. If Aere is 
(basal metaboUc rate from -15 to -25 per cent^^ 
response to desiccated thyroid, m doses of 2 gr 
may be anticipated. 

rhea.-Z. B. was .een at tweaty-nia« days for 

d^oped goitor; at sWaea years, 

three to four days. At Wt^ y 

amenorrhea which had feet 6-H inches tali, 117 pounds in 

TaD, blond, slightly ’developed: uterus very hypo- 

weight; 'secondary sex cha«ctem _14 per cent, 

plastic: adnexae normal; Vienna for long periods of tune. 

The patient was treated m . tig pituitary." At the age 

by "iniecdons” and by Uy. -. 

of twenty-five she moved to Nw YoA for two y^- She 

When seen by me the patie^ ^ ^eeks, with a f^ 

was put on thyroid r^^^was continued for some time. Un 

period of one week. This tYP* "5. ‘^'”^.^kept at +S to -t-6 per ant. In 
to treatment the basal to seimn weeks. After one and 

she months she began to menstruate every was positive. The 

“e-half years, mens^ to ap^. ^P^S^tion did not return m 

patient was delivered at term. jrr(gu]ar. 

^ite of therapy, until thr« ye^ 1 > ,,ypothyroidism, 

This is an unusually stubborn ,,„jy jf the basal metabolic rate 

..a -» » 

found to be -15 to -ra, eo 

striking. . , 

_,;rss'rs.r;-'— 



6og 


HORMONE THERAPY Es WOMEN 

encountered. Alarming anemia may develop (hemoglobin 
down to 20 to 3S per cent, necessitating transfusion). Ui 
these patients, I have found about IS per cent who are h^o- 
thjToid and who respond at once to thjnroid therapy. Only 
a small number of adults with amenorrhea are hypothyroid. 


Case IL PaTjerty, Menorrhagift and Metrorrhagia.— M. C., aged six- 
teen years, began to menstruate at thirteen years. She had been bom pre- 
maturely, her birth weight bring 4 pounds. Her childhood had been normal 
for over a j’ear after onset of the menarche, she had menstruated every twenty 
to tn-enty-two days, bleeding moderately for three days, followed by three 
days of staining. At the age of fourteen, she bled profusely' for three weeks, 
with hemoglobin down to 3S per cent; she was transfused and given a pro- 
longed scries of antuitrin-S injections. In the following two y'ears, the patient 
had four attacks of severe menorrhagia. Recently there has been a period of 
amtnowhea of four months. 

When seen by me, the patient had been bleeding moderately for ten days! 
The hemoglobin was 70 per cent. The general physical examination showed a 
small, gradle, attractive young girl, S feet in hri^t, weight 103 pounds, with 
fuDy feminine characteristics. The uterus and-adneiae were nor mal . Hemo- 
globin was 70 per cent, the blood count otherwise being norma], as was bleed- 
ing and clotting time. 

The patient was given pregneninolone (a progesterone preparation) by 
mouth, 10 mg, daily, with no tdief. In two weeks the hemoglobin dropped to 
4S per cent as the Weeding continued. She was therefore transfused. The basal 
metabolic rate was determined at —18 to — 20 per cent, three determinations 
bring made on succesrive days. Because of the patient’s small size and low 
Wright, only 2 grains of desiccated thyroid were ^vtn each day. The patient 
has ante remained well and menstruates normally. 


Few obese females, unfortunately, are hypothyroid. The 
majority of fat women have a normal metabolism, and many 
tolerate thyroid substance badly. In my experience, the vast 
majority of cases of obesity are due to overeating in spite of 
vehement denial by the patient (amount, selection of foods). 

It is well to remember that at the onset of any serious 
glandular disturbance — pituitary, thyroid, adrenal especially 
—menstrual disturbances (bleeding as well as amenorrhea) 
are the rule. Consequently, some of these patients consult the 
gynecologist because of the menstrual disturbance. At this 
early stage, the incipient endocrine disease readily is over- 
looked and wrong therapy is resorted to. 


at Nervo3a.-M. H., aged seveuteen years, menstruated 

^ one-half j-ears. Her menses have been irregular, occurrinE 

^ menstruaUd for six monUis. She had 
eigned 140 pounds, but by dieting she reduced to 120 pounds. 

''01- 23—39 
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General physical findings were normal; the patient was fully feminine; 
height 5 feet, 4% indies; hemoglobin 80 per cent. Pelvic examination showed 
normal internal genitalia. The patient w-as advised to stop dieting and was 
not seen for some time thereafter. 

The paUent did not menstruate for the next year. Her loss of weight 
continued downward to lOS pounds. This young woman was markedly intro- 
vert and although she apparently got along well with her family, many mental 
conflicts existed. The following year her weight had fallen to 85 pounds. She 
had been admitted to a hospital for observation, where, because of the mal- 
nutrition, the very low basal metabolism, extremely low blood pressure and 
asthenia, a diagnosis of Simmonds* disease was arrived at, and she was given 
injections of a specially prepared anterior pituitary extract. No improvement 
followed. 

I again saw this patient two years after the first visit. A careful bistor}' 
convinced me that this was a case of anorexia nervosa. The examination 
showed a markedly asthenic, underweight, listless young woman whose basal 
metabolic rate was —33 per cent. I insisted upon complete separation from 
the family, country rest and quiet, a roborant diet, with emphasis on the pro- 
tein factor, and then gave her 3 grains of thyroid daily. The weight gradually 
improved, the patient’s vigor increased, the menses returned. Without thyroid 
medication, the basal metabolic rate was found to be —13 per cent. Six 
months later, it was normal. She has now remained well for five years. 


ESTROGENS 

Estrogens are widely and injudiciously prescribed, often 
without rhyme or reason. Comparing the available compounds 
on the basis of biologic activity, estrone 1/10,000 mg., es- 
tradiol 1/100,000 mg., and estriol 1/1000 mg. exert approxi- 
mately the same effect. Some preparations are absorbed only 
subcutaneously, others by mouth. Response to cutaneous ap- 
plication is increased, but rate and amount of absorption is 
difficult to control. 

Indications. — ^Indications for estrogen therapy are clear- 
cut and limited. In infantile and prepuberal gonorrhea, es- 
trogens (by vaginal suppository, by mouth or by hypodermic) 
thicken and keratinize the vaginal mucosa, rendering it more 
resistant to the gonococcus. Simultaneous local and genera 
chemotherapy should be instituted. _ 

The main indications for estrogens, however, are tn me 
menopanse-vhysiologicai, x-ray and surgi^l castration; 
flushes and sweats, intestinal symptoms, arthralgias, senile 
vaginitis, headache and psychical unrest may be . 

Some involutional psychoses are completely “ J 

treataent. Aa the therapy must be g.ven over Ptotmettd 
periods, oral medication should be resorted to. The mierva 
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between treatments (three to four weeks), should be increased 
progressively. 

Case IV. Menopause.— A. M., aged forty-nine years, has experienced no 
menstruation for five months; there are frerjuent flushes, especially at lught, 
accompanied by sweats, paipitation and dyspnea. Marked nervousness, indr- 

gesticn and fatigue are present, 1 

The findings of the general examination are normal; parous inlroitus; 
involuted uterus in anteflexion; adnexae normal; blood pressure 140/90. 

The diagnosis was that of beginning menopause. The patient was given 
tablets of estradiol, ^ mg. each, twice daily. In the subsequent months, three 
courses of this medicaUon, each for thirty days, with intervals, first of one 
week, later of two weeks, were given. Nervousness greatly diminished and 
there were no flushes; indigestion was relieved. 

This patient has been seen at sii-monihs’ intervals for the last four years. 
Unless she takes estrogens, there is annoying return of the flushes and sweats. 
At times as much as mg. a day must be taken to abolish the symptoms. 
This patient, as have a number of others, has noted that when she takes 
mg. of estradiol benzoate a day, and then stops the medication abruptly, 
within a week a vaginal bleeding results. For this reason she tapers oB, first 
reducing the dose to ^ mg. a day, and then taking % mg. everj' other day. 
This avoids the bleeding. The patient’s response to s>TJthetic estrogen b 
equally good. This is a case of long-continued toenopausai symptoms. 

Contraindicatioiis . — Amenorrhea is neither improved nor 
cured by estrogens. A single bleeding may be induced by 
sufficiently large doses but no “regulation of menstruation” 
results. As many amenorrheas are of short duration, return 
of menstruation, falsely, is ascribed to the medication. Amen- 
orrhea due to obesity, malnutrition or wasting disease (espe- 
cially tuberculosis) should be treated according to indications. 

Estrogens are contraindicated in excessive bleeding. They 
are useless, I have found, in hirsutism, dysmenorrhea, juvenile 
gigantism, acne and painful breasts. 

Kraurosis vulvae, a “precancerous” disease, should not be 
treated with estrogen. Excision is indicated. 


PROGESTIN 

The corpus luteum hormones have limited indications. 
TKie results obtained are not readily evaluable or dear-cut^ 
but so far are encouraging. Available is material for hypo- 
dermic mjection and now a compound related to testosterone 
but with only infinitesmal and therefore negligible masculin- 
lang properties, for oral use. Doses of less than 5 or 10 me 
are valueless. The price is unduly high. 
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Indications.— Indications are mainly threatened or habit- 
ual aboTtion, for not only is the corpus luteum secretion a 
powerful uterine relaxant, but this hormone is essenUal to em- 
bedding of the ovum. In menorrhagia and dysmenorrhea, 
some relief is noted, but I am unwilling from my observations 
as yet to attempt to pass a final opinion. 

HORMOPTES OF DOUBTFUL VALUE 

Androg’cns. — ^These, in my opinion, are contraindicated 
in the female, even though, in large doses, temporary atrophy 
or involution of the uterine lining can be obtained. The danger 
of producing hoarsening of the voice, enlargement of the cli- 
toris, and abnormal hair growth is too serious to be ignored. 
On the other hand, androgens proved ineffective in curing 
alopecia (in both males and females) and gynecomastia in 
the male. 

Gonadotropic Preparations. — Such preparations have 
proved most unsatisfactory. The so-called urinary gonado- 
tropins (from pregnancy urine) enjoyed a great and quite un- 
deserved vogue in the treatment of abnormal uterine bleeding. 

Indications . — ^Their sole use is in aiding descent of the 
testes in adolescents, in which there is a response in possibly 
25 per cent of patients. Use of the serum of pregnant mares, 
likewise has proved disillusioning. I have been unable to 
relieve amenorrhea or to produce ovulation in the human. 
Moreover, intravenous injection is required and the danger of 
causing serious anaphylactic shock must be guarded against. 

Pituitaxy Growth Hormones. — In spite of prolonged 
trial on many patients, I have been unable to convince myself 
that any pituitary growth hormones, so far available, produce 
any effect whatsoever in the human. Any growth or develop- 
ment which occurred in the course of the one to two years of 
treatment could be ascribed to natural causes, as shown by 
stopping therapy or by the improvement in many untreated 
controls. 

OTHER HORMONES 

Other hormones, such as parathyroid hormone, insulin, ad- 
renal cortical extract and desoxycorticosterone, pituitrin and 
adrenalin, have clear-cut indicaUons irrespective of the sex 
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of the patient and therefore are not germane to the present 
exposition. 

CONCLUSION 

It is high time that much of the chaff be shaken out of 
endocrinology. There is so much of real value that the inert 
filler will not be missed, and the remaining potency will be 
heightened. 
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CLINIC OF DR. CARL T. JAVERT 

From the Department op Obstetrics and Gynecology, 
Nia\' York Hospital and Cornell Uni\'Ersity Medical 
College 


VITAMINS AND PREGNANCY 

Accessory food factors, or \dtamiDS, are necessary for 
proper nutrition, as well as for the prevention of deficiencj^ 
diseases. It has been said that a healthy, normal individual 
never develops avitaminosis on an adequate diet. However, 
sttbcUuical deficiency may occur because of faidty preparation 
of foods, poor eating habits or faulty assimilation, or because 
of increased requirements. 

Nutritionists have long recognized that the calculated vita- 
min intake of foods in the raw state is never achieved because 
of reduction during cooking. The temperature of the water, 
its alkalinity, as well as the state of preserv'ation of the food 
itself, are of great importance in this regard. Further de- 
crease takes place when the fluid, or “potlikker,” which con- 
tains large quantities of the water-soluble \dtamins, is dis- 
carded. The poorer classes in the South, on a diet of com 
bread and salt pork, drink “potlikker” to great advantage. 
The practice of frying foods may also reduce the amount of 
available \dtamins. It can therefore be said that the supple- 
mentary use of vitamin preparations, even by healthy in- 
dividuals on a normal diet, may be considered necessary under 
certain circiunstances. If this supposition is correct for non- 
pregnant individuals, it has even greater significance in preg- 
nancy because of the increased requirements. 

Many important historical and experimental features in 
the vitamin literature must be passed by when we limit our 
discussion to pregnancy. At the same time it must be re- 
membered that the available data contain certain discrepancies 
berause of medical interpretations made by doctors of philos- 
ophy, and scientific interpretations by doctors of medicine; 

615 ’ 
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as_ obstetricians, we must seek a middle course. Clinical ap- 
plication of information gained experimentally is difficult be- 
cause tests for vitamin saturation in blood and urine are not 
known, or are not available generally. While it has not been 
difficult to study the effects of avitaminosis and hypervitamin- 
osis in chicks, rats, rabbits and guinea-pigs by direct assay of 
the tissues, most of the knowledge regarding avitaminosis in 
the human has been obtained by studying patients with de- 
ficiency diseases, many of whom never become pregnant with 
the exception of those with healed rickets and osteomalacia. 
Therefore, knowledge of the role of the vitamins in pregnancy 
must be fragmentary at times and limited to the suhclinical 
states and to animal experimentation. 

The vitamin requirements during pregnancy will be dis- 
cussed from three points of view; 

1. Sterility, fertility and abortion. 

2. Antepartum maternal (and fetal) requirements. 

3. Puerperal and neonatal requirements of the mother (for lactation) and 

the nursing infant. 

STERILITY, FERTILITY AMD ABORTION 

Vitamin E. — ^In the male, avitaminosis E causes degen- 
eration of the germinal epitheh'um of the testis. This leads to 
nonviability of the sperm and sterility and, according to 
Mason, is also assodated in some way with defidency in vita- 
min A. Sterility in the male may be irreparable while, in the 
female, no degeneration of the ova occurs although infertility 
may result. The infertility of cows responds to the admin- 
istration of vitamin E, as shown by Vogt-Moller who treated 
fifty sterile but otherwise normal animals, thirty-three of them 
becoming pregnant. Evans states that once pregnancy has 
occurred, the fetal structures are in need of vitamin E in order 
to prevent their absorption. This beh’ef has created a wide- 
spread usage of vitamin E in the treatment of habitual abor- 
tion in the human with varying degrees of success. Vogt- 
Moller treated seventy-two women with histories of repeated 
abortions, using 3 gra. of wheat germ o3 daily, and_ obtained 
fifty-five living children. Watson and Tew report similar re- 
sults in thirty-four out of forty-six cases, and Currie had 
success in twenty-three out of twenty-four cases. However, 
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instances of term gestation are not uncommon after three or 
more abortions without specific therapy. 

Vitamin E is available in wheat germ oil, lettuce, water- 
cress and spinach, and its s>mthetic preparation is alpha toco- 
pherol. Fexser has pointed out a chemical relationship be- 
tween wtamins E and K. 

Vitamin K.— Singleton has used vitamin K in the form of 
dehydrated j’oung grass in fifteen cases in which patients bad 
one or more abortions; eleven of these patients continued 
with the pregnancy. Three of his patients were habitual abor- 
ters; two of these women were carried to term. 

Vitamin K is utilized by the liver for the formation of 
prothrombin, which is required for blood coagulation. It is 
conceivable that improper clotting at the time of implantation 
of the trophoblast may result in abortion. We have under 
our observation six patients who have had three or more abor- 
tions; four of these had a normal plasma prothrombin con- 
centration while two were low, 60 and 66 per cent of normal, 
respectively, and therefore presumed to be deficient in \dtamin 
E. One of these patients with four previous abortions became 
pregnant while receiving vitamin K, which raised the pro- 
thrombin level to 100 per cent of normal, but she promptly 
aborted. 

antepartum: maternal and fetal vitamin requirements 

After pregnancy has been established, certain changes 
occur in the maternal organism which call for an increased 
vitamin intake. These changes include: an average weight 
increase of 24 per cent, an average increase in the basal 
metabolic rate to 4-16 per cent, hydremia, and the growing 
protoplasmic mass of the fetus whose needs must be met by 
the passage of adequate amounts through the placenta. Com- 
plicated situations arise when nausea and vomiting, dietary 
aberrations, anemia and toxemia develop; while other medical 
complications of pregnancy, including h3'perthyToidism, tuber- 
^osis, pneumonia and pyelitis, create increased requirements 
beyond the normal need for gestation. 

^ Vitauua E, — ^The need for vitamin E after the threat of 
nuscarriage is past is not conclusive. However, it may play a 
ro e m preventing stillbirths since Schiappa reports an increase 
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™ animals and fewer intra-uterine deaths 
when E has been employed. In abruptio placentae Shute has 
prevented advancing detachment with massive doses of vita- 
nM E. We have studied three cases of premature separation 
of the placenta with a view towards using vitamin K in the 
treatment thereof, but the prothrombin levels were normal in 
all of the cases. 

Vitamin K. — ^Vitamin K is available as synthetic 2-methyl- 
1, 4-naphthoquinone in corn oil, and this preparation is nearly 
a third more potent than the actual vitamin K concentrate. 
It is also available in aqueous solution as 2-methyl-l,4-naph- 
thoquinone-3 -sodium sulfonate. The dose is 2 mg. intra- 
muscularly or orally with bile salts. Evidence points to the 
liver as the depot of udlization of vitamin K, where it is used 
to make prothrombin. This has been proved by Andrus and 
co-workers following total hepatectomy in dogs, as well as by 
liver destruction following chloroform poisoning. The pro- 
thrombin concentration of blood plasma may be a measure of 
vitamin K deficiency or sufiQciency in the absence of disease 
of the liver and biliary tract. 

Vitamin K is to be found in spinach, cabbage, cauliflower 
and soy beans, as well as in other vegetables, and insufficiency 
is unlikely when proper diets are employed. However, nu- 
tritional deficiency of vitamin K has been reported by Kark 
and Lozher in four nonpregnant patients who had diets de- 
ficient in fruits and vegetables. In a study of prothrombin 
concentration of seventy-five patients in various stages of 
pregnancy in our laboratory, six patients were found to have 
a level below 70 per cent and therefore were deficient in vita- 
min K. Two of these must be excluded because of pre- 
eclampsia and eclampsia, with probable liver changes. It is 
conceivable that vitamin K will serve as a test of liver func- 
tion, particularly in the toxemias of pregnancy. In one of our 
cases with eclampsia the prothrombin was only 62 per cent 
of normal; 4 mg. of vitamin K given pflrenterally failed to 
raise it, indicating impaired function of the liver. ^ ^ 

The placenta is not a barrier to the passage of vitamm K, 
since administration during pregnancy and labor increases the 
prothrombin concentraUon of the cord blood to three times 
the usual amount, according to Heilman and Shettles; others 
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have made similar obsen'ations. This has resulted m the 
widespread admimstration of vitamin K to prepant rvomen 
as a prophylactic agent against hemorrhagic disease of the 
newborn. This disease has been found to be associated with 
a marked hypoprothrombinemia which may be regarded as 
phj’siologic since it is present in all newborn infants, as shown 
by Brinkhous, Smith and Warner. They found p average 
prothrombin concentration of 26 per cent of normal in the cord 
blood of eight infants. We have conoborated this finding in 
a study of fortj^-two infants who had an average of 23 per 
cent of normal. Several infants had levels as low as 5 to p 
per cent without development of hemorrhagic diathesis. 
Javert and Moore have postulated that the hypoprothrom- 
binemia of the newborn is due to liver insufficiency on the 
basis of a patent ductus venosus. Despite the low concentra- 
tion in the infants, they have a normal rate of convertibility 
of prothrombin to thrombin as shown by Owen and his co- 
workers, which probably explains the low incidence of hem- 
orrhagic disease which in the New York Lying-in Hospital is 
only 0.7 per cent. This incidence is in agreement with that 
of Townsend published in 1894. 

Whether antepartum administration of vitamin K will re- 
duce the incidence and mortality rate of hemorrhagic disease 
remains to be seen. At least 10,000 cases must be studied 
before definite conclusions can be drawn. In the meantime 
there are other important etiologic factors, sudi as the trauma 
of labor. We are of the opinion that uterine contractions pro- 
pce capillary endothelial asthenia and rhexis, which results 
in generalized multiple hemorrhages and ecchjmoses. These 
hemorrhpes may be regarded as physiologic. They reach 
pathologic proportions when the clotting mechanism is ab- 
normal; i.e., hypoprothrombinemia. However, this low pro- 
tffiombin concentration per se is not significant since we have 
obsewed^ values below 5 per cent of normal without hemor- 
rhagic diathesis. This view is bom out by a study of 700 
^ants delivered by cesarean secUon, of which only one child 
developed hemorrhagic disease and it had experienced a labor 
of over sLxty hours before delivery was effected. Under or- 
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^ It IS our belief at present that there is no need for the ad- 
muustradon of vitamin K during pregnancy beyond that pres- 
ent m the diet, unless there is specific clinical or laboratory 
evidence of deficiency or of liver and gallbladder disease, ac- 
companied and associated with a reduction in the maternal 
prothrombm levels. If the infant is in need of this vitamin, 
and the evidence indicates that there is a further reduction in 
the prothrombin concentration in the first days of life, it can 
be given to the child parenterally after birth as a prophylac- 
tic measure. If hemorrhagic disease develops, the injections 
should be supplemented by transfusions. 

Vitamin Bi. — Of the nine components of the vitamin B 
complex, vitamin Bi is important with regards to pregnancy, 
since a deficiency causes symptoms of neuritis. Vitamin Bi 
is excreted in the urine, which is readily understood because 
of its solubility in water. Harris and Leong find that about 
8 per cent escapes in this way. Farley has devised a blood 
serum test for Bi deficiency and with Horowitz used it in a 
study of 100 pregnant women. Low values were found in 
thirteen patients; of these seven had vomiting in early preg- 
nancy, and ten developed neuritic symptoms. Bi deficiency 
has been observed by Neuweiler in sixteen per cent of his 
cases during pregnancy. 

Cowgill has shown that vitamin Bi requirement is directly 
proportional to the weight, caloric intake and basal metabo- 
lism. Using his formula, Elsom demonstrated that pregnant 
patients gained sufficient weight by the 24Stb day of gestation 
to have a deficiency in vitamin B complex. This was sub- 
stantiated clinically by evidence of neuritis, changes in the 
tongue and macrotytosis of the blood. Therapy, consisting 
of brewer’s yeast or liver, caused an improvement in eight 
patients. Not infrequently, patients achieve the average nor- 
mal weight increase of 24 per cent on the 200tfa day, where- 
from it can be postulated that a subclinical deficiency may be 
present earlier in pregnancy in these patients bemuse of the 
increased weight and the demands of the fetus, since vitamin 
Bi is not stored in large amounts in the body. This is par- 
ticularly true when the increased basal metabolic rate in preg- 
nancy of -f 16 per cent is taken into account. In experimental 
hyperthyroidism, Himmech, Goldfarb and Cowgill have proved 
an increased need for vitamin Bj. 
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SyntheUc vitamin Bi, or thiamin chloride, has been suc- 
cessfuUy nsed In conjunction with calcium m the treatment 
of the cramps and pains in the legs of the pregnant patient. 
Anorexia also is said to respond readily to thiamin chlonde, 
as does vomiting of early pregnancy.^ Under such circum- 
stances impaired nutrition would continue and it is conceiv- 
able that a deficiency in more than one idtamin would result. 

The hydrenua, edema and increased cardiac output of 
normal pregnanci-- have a counterpart in beri-beri, for this 
disease is associated with edema, serous effusion and an en- 
larged heart. After the administration of vdtamin Bi to the 
patient suffering from beri-beri, marked diuresis occurs. Is 
hydremia of pregnancy an analogous condition? Hydremia 
produced esperimentally in dogs bj’ CowgiU, Rosenberg and 
Rogoff was associated with Bi deficiency'. Strauss does not 
fhinV- the edema in the toxemias of pregnancy is due to de- 
fidenq' of Bx, since its administration produced no improve- 
ment. One case of eclampsia in Horowitz and Farley’s study 
had no vitamin Bi deficiency. Further studies in pregnancy 
are awaited with interest 

The vitamin B deficient child may develop a hj'poglycemia, 
according to Sure, which fact may be of value in fte manage- 
ment of the child bom to a diabetic mother. 

JoUiffe has pointed out that the national consumption of 
vitamin Bi has been reduced by two thirds of that consumed 
in 1840, and that this marked decrease has been largely due 
to the use of e.-rtremely refined flour. This deficiency is of 
extreme importance since storage of Bi is almost nil, making 
an adequate daily intake essential. 

Vita min Bo. — \Ttanun B 2 (G or riboflavin) may have a 
relationship to pregnancy since the occasional patient com- 
plains of a sore mouth, may have a geographical tongue, and 
may develop dermatitis particularly about the vulva. There 
may be a tendency to a macrocytic anemia as observed by 
Elsom. The role of vitamin Bo in hematopoiesis in pregnancy 
requires further study, We have used the B complex in the 
forni of brier's yeast in a large number of pregnant patients 
^d have ob^rved an improvement in the blood picture, partlv 
became of the increase in the appetite that followed. In the 
treatment of the hypochromic anemias in conjunction with 
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iron, yeast has proved beneficial when the weight remained 
stationary. 

Vita^ 0.~The vitamin C requirement in the nonpreg- 
nant individual has been estimated at SO mg. for a 60-kg. per- 
^n. In pregnancy, according to Widenbauer, the need for 
C doubles itself. Gaehtgens places the safe level as 100 mg. 
daily, which is contained in 200 cc. of orange juice. 

In a study of mothers on an adequate diet during preg- 
nancy, Abt found that the vitamin C content of the mother’s 
blood and the cord blood of the infants at delivery was iden- 
tical, ranging from 0.66 to 1.4 mg. of ascorbic acid per 100 
cc. of blood. He concluded that there was a complete diffusion 
of vitamin C through the placenta. However when an inade- 
quate amount of vitamin C is available during gestation, 
Braestrup found that the maternal stores were depleted in 
order to supply the infant. Under such circumstances, he 
found that tihe mother’s blood contained only 0.26 mg., while 
their infants had 1.07 mg. per 100 cc. 

The normal range for vitamin C in the blood is from 0.3 
to 1.8 mg. per 100 cc. This range should be regarded as an 
index of saturation, since readings of zero can be obtained 
without scorbutic manifestations. The normal level may be 
maintained with fruit juices and vegetables in the diet. Bleed- 
ing from the nose, gums and skin (petechiae), associated with 
a positive capillary fragility test may be regarded as clinical 
evidence of defidency. 

When heavy metals are used in the treatment of disease. 
Farmer has observed a decrease in the blood level of vitamin 
C. From this evidence, it may be advisable to administer C 
to pregnant women who are receiving antiluetic therapy. 

Vitamin D. — Vitamin D is derived from animal sources 
and is abundant in mUk and dairy products, fish oils and egg 
yolk, and is derived from the sterols. It is relatively scarce 
in the vegetables. The several available forms are cod liver 
oil, ergosterol, viosterol, activated 7-hydrocholesterol, and 
calciferol, or pure vitamin D. It is of interest that ergosterol 
is derived from ergot, a drug of obstetrical significance. 

The chemical formula for vitamin D is known, but the fact 
that urine and blood tests are not available has hampered 
accurate studies of requirements in pregnancy. However, an 
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estimation of the calcium-phosphorus relationship has b^n an 
index of sufficiencJ^ since the metabolism of these substanc^ 
is associated .vith vitamin D. This has been proved ui the 
successful treatment of osteomalacia in pregnancj' with vitanM 
D. In animals an excess of D has produced increased calan- 
cation of the blood vessels, kidney and trachea. However, 
the amounts needed for such a result is far in excess of even 
a large dose of vitamin D. 

The optimum dose of vitamin D for adults is not known, 
and therefore the need during pregnancy is not definite. How- 
ever, its importance to the infant is pretty well established, 
since when \dtamin D is administered most of the evidence 
points to an improvement in the calcium reserves of the infant 
and therefore prevention of rickets. In tetany of the new- 
born, hlaslow found evidence of calcium deficiency in both ’ 
the mother and child. Toverud showed that pregnant dogs 
placed on a diet lacking in mineral and fat-soluble vitamins 
had puppies that developed rickets three weeks after delivery 
when placed on a deficient diet; whereas, if an adequate diet 
had been given during pregnancy, it took thirteen weeks be- 
fore the puppies developed rickets on a deficient diet. 

The daily requirement of rdtamm D in pregnancy has been 
placed by Finola at 7000 units, together with 1.5 gm. of di- 
calcium phosphate. Such a regimen also prevents dental caries 
in the parturient woman, according to Drain, Plass and 
Obemst. The calcium is stored in the fetus from the fourth 
month, and an adequate intake will produce an increase in the 
density of the child’s bones as well as a decrease in the size of 
the fontanelles at birth, while if inadequate amounts are avail- 
able the converse holds true, according to Finola. 

Vitamin. A , — Vitamin A is derived from sources closely 
^ed with D. Carotene has a marked A activity and is found 
in plants^ and vegetables, from which the cow derives most of 
ite vitamin A. hlilk and dairy products are rich in this vitamin. 
Fat-soluble vitamin A is stored chiefly in the livers of most 
spec^, and of course the Uvers of fish are a rich source 
The requirements of vitamin A have been estimated bv 

mght blmdness. In pregnancy the amount is probably greater 
smce Edmund and Clemesen found subnormal visuS fdapS 
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bon m 50 per cent of the pregnant women admitted to the 
Copenhagen municipal hospital. It seems probably from this 
evidence that up to 5000 units may be required during preg- 
nancy. This view is more tenable when we consider Ellison’s 
findings that the livers of the newborn infants contain only 
14 to 17 \mits per gram, whereas adults have 220 units per 
gram. This low concentration of vitamin A in the newborn 
has been studied from another angle by Straumfjord. He re- 
gards a large amount of vernix caseosa as evidence of vitamin 
A deficiency, and not a normal product of sebaceous glands, 
since vemix is to be found on the hands as well as the feet 
of the newborn. He treated twenty-five patients with large 
amounts of vitamin A and twenty-one infants had little or no 
vernix at birth, while of thirty-one untreated cases twenty- 
three infants had large amounts of vernix. 

An adequate amount of bile is necessary for the absorption 
of carotene and to some extent vitamins A and K. The assim- 
ilation of fat-soluble vitamins, especially A and carotene, may 
be hindered by the presence of liquid petrolatum and mineral 
oil, according to Rowntree, Jackson and others. This finding 
is of great importance in pregnancy because of the frequent 
use of oil in the treatment of constipation. 

Avitaminosis A causes atrophy and hyperkeratinization of 
the squamous epithelium anywhere in the body, and especially 
in the vagina, bladder and ureters. Mason has used this in- 
formation in treating senile vaginitis successfully in thirty 
women, using cod liver oil. Sherman and Todhunter found 
abnormal estrus and an increased number of comified cells in 
the vaginal smear of rats suffering from avitaminosis A. The 
vaginal smear technic has been recommended by Baumann 
for the detection of vitamin A deficiency. Susceptibility to 
infection is thought to be more prevalent when the stores of 
vitamin A are depleted. This may have a bearing on the de- 
velopment of cystitis and pyelo-ureteritis during pregnancy. 

Hypervitaminosis A in the form of carotene causes a yellow 
skin which is transient and disappears in a few days following 
withdrawal of the dietary cause. 


PUERPERAL AND 


A’lTAilG^S AND I’®£GNAKC\ 0 

NEONATAL REQUIREMENTS OF THE MOTHER 

and the nursing child 

In the first days postpartum, considerable vitamin losses 
take place because of the changes in the maternal organism 
which characterize this period. Polyuria immediately post- 
partum results in the loss of several Uters of fluid containing 
water-soluble vitamins. The involiiting uterus causes further 
depletion of the vitamin stores, especially C. Puerperal in- 
fection, postpartum pyelitis, anorexia and other postpartum 
complications may necessitate supplementarj^ vitamin therapy. 
Finally, the establishment of lactation creates a need for vita- 
mins which is approximately equal to the amounts necessary 
during pregnancy. 

In the antenatal period, certain \dtamins such as C, E, K 
and Bi passed the placental barrier, whereas only small 
amounts of A and D actually reached the child. During the 
establishment of extra-uterine life, there is a rapid depletion 
of the fetal vitamin stores. Nature recognizes this immediate 
need by proidding a colostrum rich in litamins. IITien lac- 
tation has been established, the titer of the milk of a mother 
on an adequate diet, without obstetrical complications, is 
usually sufficient for the infant. If it is not, or if the puer- 
perium is abnormal, the maternal intake can be increased by 
additional vitamins which will be secreted in the milk; and 
finally, if this is not enough, or if lactation is unsatisfactory, 
the vitamins can be given directly to the nursing or bottle- 
fed infant. Pediatricians recognize and make practical use of 
this knowledge. The artificially fed infant may have a better 
controlled dietar)^ than has the breast-fed child as far as vita- 
mins are concerned. This is particularly true with regard to 
premature infants whose need for Antamins is perhaps twice 
as great as the full-term infant. 

Vitamin E. — ^The need for vitamin E in lactation is not 
definite. This vitamin is present in newborn mice, as has been 
shown by Evans, who fed their tissues to deficient mice with 
a cure of the avitaminosis. A muscular paralysis has been 
descnbed by Evans in suckling rats when the mothers were on 

fi I'as been con- 

taned by Morelle. 

Vitamin K.— The vitamin K requirements for lactation 

VOL. as — 40 
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are unknown, and it is interesting to speculate as to its secre- 
bon m breast milk, particularly since this would give the in- 
tant an available supply. However, once the intestinal tract 
contains bacteria, the child may synthesize vitamin K, accord- 
ing to Quick. 

Vitamin Bi.— The amount of vitamin in breast milk 
has been shown by Sure to be dependent upon the amount 
ingested by the mother. Since the storage of this vitamin is 
next to nothing, adequate intake is imperative, more so than 
during pregnancy, for Neuweiler found that 62 per cent of 
lactating women were deficient, whereas only 16 per cent 
were deficient during pregnancy. The daily requirements of 
Bi for lactation has been placed at 1 mg. of thiamin chloride, 
by the League of Nations Health Committee. We are in- 
clined to believe that at least twice this amount is necessary 
because of Neuweiler’s statistics. The exact amount required 
by the infant is as yet indefinite, but sufiBcient amounts are 
necessary for growth and the prevention of infantile beri-beri. 

Vitamin 0. — ^The vitamin C requirement for lactation has 
been placed at SO mg. by Baumann and Rappolt. If a suffi- 
cient amount is not avafiable during gestation, the maternal 
stores will be depleted according to Braestrup, in order to 
supply the infant. However, in lactation, the converse of the 
situation occurs according to Gaehtgens and Werner; the 
maternal stores of vitamin C are conserved and the breast 
milk becomes deficient at the expense of the child. 

The daily amount of vitamin C necessary for the average 
sized infant has been placed at 20 mg. This can be supplied 
by breast milk which contains 4 to 8 mg. per 100 cc., provided 
the mother is not deficient, and if she is, cevitamic acid wifi 
restore the milk to a normal level. The content of human 
milk is four times greater than raw cow^s milk, and eight times 
greater (Daniel) than pasteurized milk. The infant has im- 
mediate need for vitamin C, for during the first ten days of 
life Braestrup has found that the amount in the blood de- 
creases from 1.07 to 0.27 mg. It is during this period that the 
prothrombin concentration also decreases, and both of these 
factors may be responsible for the development of hemor- 
rhagic disease of the newborn. Since the decrease is progres- 
sive, and begins early, Ingalls is of the opinion that infants 
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should receive supplementary vitamin C in the first week of 
life. There is no direct evidence that the mfant c^ syn- 
thesize vitamin C, although Ray states that the chick can. 
Adequate levels can be maintained in the child by breast feed- 
ing, as shown by Mindlin, who demonstrated a concentraUon 
of 1 mg. in the blood of breast-fed infants on the fourteenth 
day, as contrasted with only 0.3 mg. in artificially fed infants. 
The healing of episiotomy wounds may be impaired by avita- 
minosis C. This statement is based on impaired wound heal- 
ing observed in scorbutic children. However, Crandon in a 
carefully controlled study on himself reduced his vitamin C 
level to 0, maintained it so for forty-five days without sign of 
scurvy, and inflicted an operative wound which clinically 
healed normally. 

Vitainm D. — ^Vitamin D is excreted in the milk, accord- 
ing to Light, and to insure an adequately supply the mother 
should receive about 800 xmits a day. This will promde the 
necessary 300 units required by the full-term infant to pre- 
vent rickets and assures adequate amounts for dentition and 
growth. The premature child needs almost twice as much. 
In general, breast milk contains more vitamin D than does 
cow’s milk. 


Vitamin D does not decrease the need for adequate calcium 
in the diet, since the drain on the calcium stores during lacta- 
tion is greater than during gestation. About 2 gm. of calcium 
[V/z quarts of milk) are necessary daily, accordmg to Macy 
and co-workers. This is especially true when pregnancies 
occur in rapid succession, for Garry has shown that multip- 
aras require more calcium than do primiparas. The preven- 
tion of osteomalacia in lactation is dependent upon adequate 
calcium and D. 


Vitamin. A.— Vitamin A is very important to the newly 
bom child, smce at birth the liver contains about one-twentieth 
of the amount per gram found in the adult liver, according 
to Elhson. This need must be met by lactation and, to provide 
It, the mother must receive about 5000 units a day. Or- 
dmarily, human colostrum is exceedingly rich in vitamin A 
as is Aat of the cow, so that both the calf and the infant are 
factadng “ ^vaflable source, if the maternal breasts are 
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Vitamins Li and L2.— Nakahara and co-workers are e 
pged m a study of the lactation vitamins Li and L 2 found : 
brewer s yeast, but the evidence is still in the rat stage. 

SUMMARY AND COKCLtrSIONS 

^ Conception probably does not occur if avitaminosis ] 
exists, since irreparable sterility results in the male, while th 
female develops infertility, which may be improved by ade 
quate dosage of vitamin E. As far as habitual abortion i 
concerned, the Council on Pharmacy and Chemistry of thi 
American Medical Association has recently concluded that ni 
claims can be made for vitamin E. The value of vitamin E 
in the prevention of abortion is also far from conclusive 
Until further evidence has accumulated, raising the hopes ol 
prospective parents is undesirable. 

There is reasonable doubt that a healthy woman on a sup- 
posedly adequate diet receives sufBcient vitamins to fulfill the 
requirements of pregnancy because of faulty preparations of 
foods and dietary aberrations. The use of mineral oil and 
liquid petrolatum to combat constipation during pregnancy 
may also hinder assimilation of the fat-soluble vitamins, espe- 
cially A. 

The increased vitamin requirement during pregnancy is 
due to certain physiologic changes, including the average in- 
crease in weight of 24 per cent, the elevated basal metabolic 
rate of 16 per cent and the hydremia and physical anemia — 
not to mention the needs of the growing protoplasmic mass 
of the fetus. Data have been presented which indicate that 
from 6 to 50 per cent of normal pregnant woman show labora- 
tory evidence of deficiency with regard to one or another of 
the vitamins. We are beginning to realize that a deficiency 
in one vitamin may be interpreted as a deficiency in other 
vitamins, so that a clear-cut clinical picture of a single de- 
ficiency is not often obtainable. It must be obvious even to 
the skeptic that the maternal stores of vitamins are reduced 
in pregnancy, while specifically vitamin Bi is not stored at all. 
Subclinical depletion, with or without clinical symptoms, is 
more amenable to treatment than are the pathologic manifes- 
tations of true deficiency. The increased requirement in preg- 
nancy must be met by either adjusting the diet or by supple- 
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mentary admiaistraaoh of commercial preparations, espra^y 
vfhea^cal symptoms or laboratoi)^ tests conoborate the 

diagnosis. i, -c 

When compUcations of pregnanqr are present, sucti as 

nausea, vomiting, toxemia, hyperthyroidism, diabetes, tuber- 
culosis, anemia and infecUons, supplementary \dtamm therapy, 
beyond correction of subdinical deficiency or to meet the in- 
creased requirements of pregnancy, is necessary. 

In general, the placenta is not a barrier to the passage oi 
vitamins C, E, K and Bi, whereas only small amounts of A 
and D reach the child. However, in the first daj'S of life there 
is a progressive decrease in the vitamin stores of the infant, 
especially vitamins C and K. The liver of the infant is also 
very deficient in vitamin A. The hypoprothrombineraia of 
the newborn is probably due to liver insufficiency and asso- 
ciated avitaminosis K. There is no more need for the ante- 
partum administration of K during pregnancy to prevent 
hemorrhagic diseases of the newborn, than there is for C to 
prevent infantile sctirvy, or D to prevent rickets, or Bj to 
prevent beri-beri; except when clinical observations and lab- 
oratory tests have disclosed a maternal vitamin deficiency. To 
give vitamins to the mother during pregnanej’^ or labor in the 
hope of treating the infant is rather uncertain, since if the 
maternal stores ai;e deficient, little of the vitamin will be avail- 
able for passage through the placental barrier. If vitamins 
are given during labor, the patient may deliver before much 
has reached the infant It is more logical to give \dtanuns A, 
C, K and D directly to the child at the time of delivery, by 
the parenteral route if it is considered necessary, thereby con- 
rioUing exactly the amount administered. Parenteral admin- 
istration of certain vitamins to the child at birth may become 
a routine procedure, just as silver nitrate is now instilled into 
the eyes of every newborn child. 

the puerperium, as during gestation, infections such as 



appetite may be impaired, in which event a high vitamin diet 
will prove of no benefit. Pinally, the onset of lactation creates 
requnement, which is generally the same for each 
vitamin as during pregnancy, in order to maintain an adequate 
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supply for the mother. Such a regimen -nTll provide colostrum 
and milk rich in vitamins, so that the progressively decreasing 
stores of the infant during the first days of life may be 
replenished. Again, an adequate diet may be sufficient, but 
if there is doubt, or when puerperal complications exist, sup- 
plementary vitamin therapy is to be recommended. In the 
event that the mother does not lactate, or the infant must be 
artificially fed, the required vitamins should be given orally 
or parenterally to the child, beginning as early as the first day 
of life. 

Note. — Tbe Warner, BrinHious and Smith technic was used for the pro- 
thrombin determinations which were made possible through the kindness of 
Dr. William DeWitt Andrus under a grant from the John and Mary R. Markle 
Foundation. The technical assistance of Miss Cesira Macri and Miss Marion 
Ranges is gratefully acknowledged. 
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From the Department of Gynecoeogy and Obstetrics, 
New York University, and Beleeath: Hospitae 


THE MANAGEMENT OF PUERPERAL SEPSIS 

The treatment of puerperal infections must be considered 
from two aspects, that of prevention and that of therapy of 
the sick patient. 


PROPHYLACTIC MEASURES 

Exogenous Infections. — ^The present conception that 
such infections can be caused by two groups of organisms, the 
exogenous and the endogenous, has a definite bearing on the 
question of prevention. Bacteriologic studies in regard to the 
source and method of transmission of infections caused by 
certain tjqjes of organisms in the exogenous group have led to 
the formation of certain principles designed to block the oc- 
currence of such infections. 

Among the organisms responsible for the exogenous type 
of infection are the beta hemolytic streptococcus — ^usuaUy 
Group A; the staphylococcus, the colon bacillus, the pneumo- 
coccus, the gas bacillus, the typhoid bacillus and other rarer 
organisms. Certain of these organisms, most commonly the 
beta hemolytic streptococcus and more rarely the pneumo- 
coccus, have their source almost always in the nasopharynx 
of patient or attendant or in a septic focus somewhere in the 
vicimty of the patient. Most of the other organisms have 
their source in the intestinal tract. The problem of prevention 
depends on blocking of the transmission of these organisms 
from them respective sources. Since the sources of such infec- 
tions are varied, the method of prevention must also differ 
Beta Hemolytic Streptococcus Infections.— It has been 
conclusively shown that the common sources of the Group A 
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beta streptococci are the nasopharynx of the patient or h( 
attendants, or from some septic focus in the vicinity of tl 
patient. These organisms are not found normally in tl 
vagina.^ Transmission to the genital tract may take place b 
direct inoculation of the fingers of the attendant or patieni 
by droplet inoculation of fingers of patient or fingers of a 
tendants or of the external genitalia; or by transfer by mear 
of air and dust from a septic focus. These facts, long sw 
pected and now definitely proved, lend a solid basis to tb 
measures employed to prevent infections caused by the Grou 
A beta hemolytic streptococcus. Similar measures shoul 
prevent primary pneumococcal infections. 

The principal measures employed to prevent such infer 
tions on the Obstetrical Service at Bellevue Hospital are a 
follows: 

1. Antepartmn patients admitted to the Obstetrical Servic 
with febrile complications (other than pyelitis) are placed ii 
a small observation ward. Immediate steps are taken to de 
termine the cause of their fever. If it is due to an infectioi 
caused by the hemol 3 dic streptococcus, such patients are trans 
ferred to the medical service. 

2. Patients admitted with intrapartum fever are deliverer 
in a special delivery room and are transferred to the isolatioi 
ward immediately after delivery. Cultures are taken imme 
diately to determine the infecting organism. 

3. Cultures are taken immediately on all patients who havi 
a temperature of 100° F. or more in the postpartum period 
Such cultures are read grossly in sixteen hours and if evi- 
dences of hemolytic streptococci are present, the patient h 
transferred immediately to the isolation ward. If hemolytic 
streptococci are not found, the patient may be kept on the 
obstetrical service under close observation for a few days, 
Should fever continue, the patient is put in isolation. 

The above measures are aimed at eliminating patients from 
the obstetrical service who may act as sources of infection. 

4. Doctors and nurses caring for patients during labor, de- 
livery and the postpartum period are required to mask both 

nose and mouth. . , t, 

5. Vaginal examinations are carried out with the Mme 
careful preparation of the patient and examiner as is used m 
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the actual deUverj^ of the patient. Strict precautions agai^t 
direct or indirect vulval contamination are employed m rectal 
examinations. 

6. Nurses and doctors suffering from acute upper respira- 
tory infections or from evidence of subacute or chrome naso- 
pharyngeal foci ate excluded from the acUye care of patients 
imtil such infections have cleared up or until negative cultures 
for hemolytic streptococci have been obtained. 

7. Patients are vramed against touching the vulva during 

labor. . . 

The latter measures are designed to prevent transmission 

of hemoljdic streptococci from carriers. 

A word might be said here as to normal carriers of the hem- 
olytic streptococcus. For a number of years cultures have 
been taken from the nose and throat of indiriduals working 
on the obstetrical service. Such cultures have been obtained 
from doctors, interns, students and nurses. Positive cultures 
are usually found in under 1 per cent of these individuals in 
summer and fall. By February such cultures are often posi- 
tive in 10 per cent of instances and by late spring have again 
dropped to about 1 per cent. In the winter of 1934, when we 
had our last serious group of infections by the hemolytic strep- 
tococcus, the incidence of carriers on the staff rose to 25 per 
cent. Obviously, the elimination of such carriers until nega- 
tive cultures have been obtained would cripple the personnel 
of the service. We have depended on the use of masks to 
prevent transmission of these organisms. Only attendants 
suffering from acute infections or with obvious fod have been 
prohibited from attending patients. The occurrence of severe 
hemolytic streptococcus infections on both the obstetrical and 
gynecolo^cal services have been limited to the portion of the 
year between late November and early May, a period related 
exactly to that of the increased frequency of normal carriers. 

Again, comment may be allowed as to the efficiency of the 
above-mentioned measures. Since October, 1933, routine 
lochial cultures have been taken on the obstetrical service at 
Bellevue Hospital from patients with postpartum fever or 
Mth suspected infections. Of 11,400 patients delivered during 
tte time, 1180 were morbid on a standard based on a fever 
of 100.4° F. Only 69 of these cultures showed hemolytic 
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Streptococci an incidence of 2.7 per cent. In only 35 of these 
cultures were hemolytic streptococci the predominating or- 
ganism. On the gynecological service 622 cervical cultures 
were token from patients suffering from incomplete abortion 
compb’cated by fever. Eighteen of these cultures, or 2.9 per 
cent, showed hemolytic streptococci. These organisms were 
not classified by serologic methods. Many of these patients 
showed no clinical evidence of the presence of a virulent or- 
ganism, having no fever of even short duration. We feel jus- 
tified in assuming that the incidence of Group A infections 
must fall well below 1 per cent on both services. 

On the basis of comparison of the results obtained from 
cultures token on the two services, one cannot argue that the 
methods of prevention used on the obstetrical service are the 
sole reason for the low incidence of these infections. Such in- 
fections have been rare during the past few years all over New 
York City. In an epidemic year we may find that our pre- 
venture measures are not completely effective. However, the 
enforcement of such measures are of great value in making all 
attendants aware of the constant danger of transmitting infec- 
tion to patients. 

Colon and Gas Bacillus Infections . — The most important 
organisms remaining for consideration in the exogenous group 
include the colon bacillus and the gas bacillus. The colon 
bacillus is transmitted to the genital tract (1) by a compli- 
cating infection of the urinary tract, or (2) by fecal con- 
tamination of the genital tract during labor and delivery. The 
first source can be eliminated in many instances by the early 
treatment of such urinary infections. Sulfanilamide and re- 
lated drugs have proved most useful in this control. The pre- 
vention of fecal contamination depends on the maintenance^ of 
an empty rectum during labor and a careful te^nic during 
delivery. These latter precautions are equally important m 
the prevention of gas bacillus infections. 

Endogenous Infections.— YTiile the principles of pre- 
vention in exogenous infections are quite definite, it is mua 
more difficult to devise methods of prevention of endogenous 

infections. ^ i 

Anaerobic Streptococcus Infections.— The prmcipal organ 

ism which can he definitely assodated with this type of m- 
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fection is the anaerobic streptococcus. This organism is 
present in the vaginal tract of a large percentage of normal 
women before delivery. It is said that this is the only site 
where it may be found with any frequencj'. In most instancy 
it gives no evidence of pathogenicity in the postpartum period. 
Infections with this organism follow most often a prolonged 
exhausting labor, often with ruptured membranes, and usu^y 
terminated by difficult operative procedures. Two possible 
courses of prevention suggest themselves. Careful antepartum 
study should anticipate a certain proportion of such labors and 
should lead to the decision to deliver such patients by cesarean 
section rather than by the vaginal route. It should be remem- 
bered, however, that such labors do not merely result from 
defects of the bony pelvis but also from variations in the soft 
parts, deficient maternal forces and malposition of the fetus. 
Such a measure of prevention is easier to outline in theory than 
to put into practice. Early decision during labor as to the 
method of delivery and the choice of the proper type of cesa- 
rean section will minimize the danger of operation. Recently 
devised methods of roentgen pdvimetry, especially when 
utilized during labor, are a great aid to clinical judgment in 
arriving at this decision. 

Another method of prevention of endogenous infections 
consists in the attempt to sterilize the vaginal tract during 
labor by means of antiseptic agents. The efficacy of such 
measures is a controversial point Brown reports excellent 
results in patients treated with vaginal instillation of acri- 
flavine and glycerin during labor. We have had no experience 
with such measures at Bellevue Hospital but propose to give 
Brown’s method a thorough trial during the coming year. 
This group of infections presents a host of unsolved problems 
to the investigator. Until some of them are solved, these in- 
fections cannot be controlled. 

The prophylactic use of sulfanilamide in patients at term 
h^ been suggested and there is experimental evidence to show 
ffiat It might be of value. The infrequency with which Group 
A beta stieptococcus infections are encountered in this vicinitv 
lea^ to the condusion that this measure would not be practical 
^ er present circumstances. The prophylactic use of this 
drug under epidemic conditions or in individuals who h^ 
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been exposed to such infection when close to term is another 
matter. Here such therapy may prove of great value. 

treatment 

Let us turn now to the treatment of puerperal infections 
once they have established themselves. Such treatment can 
be considered under two heads, surgical and medical. 

Surgical Therapy. — Surgical therapy involves relatively 
few procedures, the most important of which are hysterectomy, 
ligation of veins draining the uterus, drainage of peritonitis, 
drainage of parametrial abscesses, and the removal of retained 
secundines from the uterus. The inadequacy of some of these 
procedures as shown at the autopsy table, together with the 
marked tendency of the individual to localize infection spon- 
taneously and to recover, has led to the abandonment of some 
of these procedures. 

Hysterectomy is rarely performed in these cases, and in 
the records of Bellevue Hospital for the past seven years only 
one such operation has been done for this indication. The 
patient had a degenerating fibroid, infected with Staphylo- 
coccus aureus. She had a high remittent fever. The blood 
culture was negative. Recovery promptly took place after the 
removal of the uterus. After a trial, ligation of thrombosed 
veins has been abandoned because of the uncertainty as to the 
exact system of veins involved, and of the dubious results 
following such operations. Most authorities advise against the 
drainage of general peritonitis arising from a uterine focus. 
Our own experience at Bellevue leads us to beh'eve that this 
operation tends to hasten the fatal termination. Surgical in- 
tervention at present is limited to the drainage of localized 
peritoneal exudates and paremetrial abscesses. The latter 
procedure is particularly effective and usually leads to rapid 

recovery. . 

Finally one may mention the surgical removal of retained 
placental fragments. Such fragments are present far oftener 
after early abortion than after full term delivery and the factor 
of infection frequently complicates their presence. Many 
authorities urge extreme conservatism until all clinical evidence 
of infection has been for some U'me absent before resorting 
to surgical removal. On the other hand, the surgical removal 
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of these fragments from the patients shelving cMcal evidence 
of infection with organisms of low pathogematy is foUowed 
by rapid recovery in most instances. "^Tien such cases are 
infected with Group A beta streptococcus, chemotherapy 
should be used preliminary to operative removal of the pla- 


cental remnant. . 

Medical Therapy. — General Care of the PaUent. 
main features of general care of these patients consist in bed 
rest, fresh air, sunlight, ample diet, and expert nursing atten- 
tion. The gastro-intestinal disturbances secondary to a spread- 
ing pelvic infection may make necessary suction drainage of 
the stomach and intestinal tract and the use of parenteral 
fluids containing glucose and electrolytes. The marked anemia 
frequently obser\’ed in these infections must be combated with 
repeated transfusions. Less effort is expended in the elimina- 
tion of pehde exudates since it has come to be realized that 
processes of both parametritis and thrombophlebitis represent 
important defensive mechanisms which tend to limit the spread 
of organisms. Once the spread is limited and the full defense 
of the patient is mobilized, such exudates tend to disappear 
spontaneously, provided abscess formation does not take place. 
Patients seen a year after recoverj’' from the most severe pyo- 
genic puerperal infection rarely show on examination any e\d- 
dence of any residual lesion. 

Chemotherapy . — ^Tn addition to the general care of the 
patient, many special forms of therapy have been employed 
in these infections. Vaccines, serums, and a host of drugs have 
been used only to be discarded as valueless. The advent of 
sulfanflamide and its related compounds is, therefore, a great 
advance. ’ ® 


However, it must be pointed out that these drugs are of 
vdue only in certain types of infection which, at present con- 
sdtute but a small percentage of the total number occurring in 
this neighborhood. To use them rationally an early diagnosis 
must be made as to the nature of the invading organism This 
^ be done only on the basis of a positive blood culiure or 
the finding of a predominant organism in the lochial or 
utenne culture. In the majority of instances, blood cultures 
are sterile and lo^al and uterine cultures show a mixed group 
of organisms. The most frequent bacteremia observed on 
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these patients at Bellevue Hospital is that caused by the an- 
aerobic streptococcus; the second most frequent, that caused 
by the beta hemolytic streptococcus. Colebrook reverses this 
frequency in his reports, which deal of course with much larger 
groups of cases. Bacteremias caused primarily by pneumo- 
coccus, by staphylococcus, by colon bacillus and by gas bacillus 
infections are rare. Beta hemolytic streptococcus infection is 
the commonest clear-cut infection to be detected by means of 
lochial or uterine cultures. As has been noted, it is rarely 
found at the present time. Gonorrheal infections are usually 
disclosed by the examination of direct smears from the cervix 
and urethra. Cultural methods are available and are more 
efScient, but they have not yet proved suitable for use as a 
routine diagnostic measure. 

It can be stated, from the clinical and laboratory experi- 
ence of the past few years, that chemotherapy is of great value 
in puerperal infections caused by the beta hemolytic strepto- 
coccus, pneumococcus, staphylococcus and gonococcus. Such 
treatment has proved of no value in genital infections caused 
by the anaerobic streptococcus and colon bacillus. Doubt has 
recently been expressed as to the value of chemotherapy in 
gas bacillus infections. 

The most important group of infections affected by these 
drugs is that caused by the beta hemolytic streptococcus. One 
can classify patients showing this infecting organisms into four 
groups: {a) patients with positive cultures and no evidence 
of dfeease; (b) those showing positive cultures and slight de- 
grees of fever; (c) those showing positive cultures, high fever, 
but no evidence of spread past the uterus; and (d) those show- 
ing positive cultures, high fever, bacteremia and other evi- 
dences of spread past the uterus. The last two types of uses 
can be called severe local and severe spreading injections. 
Chemotherapy should be limited to these two groups. Cole- 
brook reports a mortality of 22.8 per cent in paUents with this 
degree of infection from 1930 to 1935. Since the advent of 
sulfanilamide this mortality has been reduced to 5.5 per ant. 
There are no reports in this country that can be compar^ to 
his since no one observer has treated such numbers of this in- 
fection. . . 

Some idea of the infrequency with which severe infections 
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with this organism are encountered at present may be gaftered 
from the fact that, in spite of careful search, one year elapsed 
before finding a severe hemolytic streptococcus puerper^^ in- 
fection at Bellevue Hospital to treat rvith sulfanUamide. Smce 
this time we have seen eight patients with postpartum or post- 
abortal sepsis with bacteremia caused by this or^nism, all of 
whom have been treated with sulfanilamide. Five recovered 
and three died, a mortality of 37.4 per cent. Between January 
1, 1933, and September 1, 1936, twelve such padents were ad- 
mitted. Ten of these died, the mortality for the group being 
83.3 per cent. WTiile this is a small series, nevertheless it 
shows a marked improvement in our results. Furthermore, 
all the patients with severe local infections have recovered and 
none has developed bactererrua after treatment was begun. It 
is of interest that two of the patients who died showed sup- 
purative thrombophlebitis of the peMc veins and one, bac- 
terial endocarditis. Lockwood has pointed out that this tnic 
of lesion, among others, is not favorably aBected by chemo- 
therapy. Sulfanilamide, in our hands, has proved the most 
satisfactorjf drug for this type of infection. It can be used 
over long periods with relatively little disturbance of the pa- 
tient. Some idea of the details of this treatment can be gained 
by a short review of one of these cases. 


airs. K, aged twenty-seven, was admitted to the hospital on January 29, 
1940. She had introduced a catheter into the uterus on January 27 and this 
was loDowed by sUgbl bleeding and on the next day by chiHs and iever. On 
exandnation she was found to he about two and one-half months pregnant, 
moderate bleerbng taking place through a patulous cmix. No parametritis 
was present Her temperature was 104.8° F. On January 30 her blood culture 
and cervical culture were reported as positive for hemob-tic streptococci. She 
was immediately put on suUanOamide, a total of 18 gm. bring given in the 
next forp’-eight hours. Three pituitrin aeries were pven in a vain effort to 
empp- the uterus. On February 1 her temperature was 100° F. The uterus 
was einptit^ by curettege. The preoperative blood culture was sterile, but the 
hemolytic streptococd. No reaction folSwed the 

postoperative the dose of sulfanflamide 
to 6 a ^y. During the next seventy-two 
uTopptd to 4 gm. a day. The patient’s temDerature' frfl ♦r\ i j 
Februao' 5 the cen-ical culture reported as tI 

was discontinued. She developed fouTAscesses at the 
lections. These all were inrisri and^Z^lSZc 
covered from each. Healing took place unes-enuX 
charged on February 14. showiug no esadence of 
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A few brief remarks may be made on the other types of 
infection suitable for chemotherapy. Goiwcoccal injections 
respond readily in the majority of instances to sulfanilamide. 
In refractory cases, additional treatment with suljapyridine 
will often clear up this infection. The value of su]fap3Tidine, 
both with and without serum, in pneumococcal infections has 
been abundantly demonstrated, and this drug should be of 
benefit in both primary and secondary genital infections. We 
have had no experience in its use in primary infections. Sul- 
jathiazole and suljamethylthiazole appear to be better agents 
for use when staphylococcal infections are present. No op- 
portunity for their use has presented itself at Bellevue, but I 
am acquainted with the details of one case of puerperal sep- 
ticemia in which recovery took place under treatment with the 
latter drug. 

One can say, then, that the advances in chemotherapy have 
been of great assistance to the obstetrician in the treatment 
of a small group of cases caused by certain specific organisms. 
Fortunately in this group we find infections of the most severe 
and fatal type, notably the Group A beta streptococcus infec- 
tions. In the vast majority of puerperal infections a mixed 
group of organisms is present. In a few of these cases we 
know, and in a large munber we have cause to suspect that 
the anaerobic streptococcus plays a leading part. There is no 
known agent which affects favorably infections caused by this 
organism. This may well be due to the type of lesion pro- 
duced which is, in a high proportion of cases, suppurative 
thrombophlebitis. Perhaps some future discovery will pro- 
duce a successful agent against this type of infection. At 
present we must rely entirely on prevention to diminish its 
incidence, severity and mortality. 
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From: the Woman’s Hospitai. and the New York In- 
firmary FOR Women and Children 


ROENTGEN TREATMENT OF PUERPERAL MASTITIS 

Although the use of irradiation in the treatment of acute 
and chronic inflammatory conditions is about as old as the 
discovery of a:-ra 3 'S, there is still great variation of pracUce in 
this country in the extent and enthusiasm with which it is em- 
ployed. Aniong the conditions in which the treatment has re- 
ceived wide acceptance — excluding the strictly dermatologic 
field-— may be named furuncles, carbuncles, erysipelas, post- 
operative parotitis and tuberculous adenitis. Curiously, little 
has appeared in the literature on irradiation of puerperal mas- 
titis, and almost nothing in English. In Februarj', 1939, El- 
ward and Dodek^ presented a paper on the subject, with a 
bibliography of twenty-two titles. In April, 1939, the author^ 
reported forty-four cases before the hledical Society of the 
State of New York. Both papers were subsequently published 
in 1940. I will not repeat here a discussion of the literature, 
which is already available in the paper by Elward and Dodek, 
The rationale of the effect of r-ray on inflammation in 
general has been widely studied and discussed, but is still in- 
completely imderstood. Numerous contributions on the topic 
have appeared, notably by Hodges,®’ = Desjardins,® Carty,’ 
and Pendergrass and Hodes.® There has been idgorous and 
prolonged argument as to whether small doses of r-ray stimu- 
late or depress this or that component of the tissues. One 
fteory of the effect of small doses of a:-ray on inflammations 
IS that the leukoc 3 n;es, being especially sensitive, undergo al- 
teration or destruction, liberating some ferment or antibody 
which helps to resolve the inflammatory process. 

VOI. 25—41 644 



642 


HARRIET C. MCINTOSH 


_ Pendergrass and Hodes consider that the effect of irradia- 
tion on the local vascular system is of greater importance, the 
pnnaple being the transformation of what was originally an 
area of passive hyperemia into an area of active hyperemia. 
Their recent article gives the most extensive review available 
on the mechanisms involved in the irradiation of inflamma- 
tions. They do not report specifically upon acute mastitis. 

My material consists of IIS cases treated from October, 
1938, to October, 1940, ninety of these from the Woman’s 
Hospital and twenty-five from the New York Infirmary for 
Women and Children. Most if not all of the symptoms of 
redness, heat, swelling, induration, pain and fever were present 
in all cases of the group. Simple engorgement of the breasts, 
no matter how painful, was not treated by roentgen therapy. 
The series comprises sixty-eight primiparae and forty-seven 
multiparae. The oldest patient was thirty-nine years of age and 
the youngest eighteen. The average age, reported earlier in 
forty-four cases as 26.8 years, remained exactly the same in 
the present larger group of 115 cases. The ri^t breast was 
involved in forty-seven cases, the left in forty-nine, and both 
in nineteen. Originally I had the impression that double breast 
involvement was more recalcitrant to treatment, but this has 
been subsequently disproved. The time of onset after de- 
livery showed nothing of significance, except a predilection for 
the second week. A single case occurred two months before 
delivery and one as late as five months after. 

AnVANTAGES OF i-EAY TREATMENT 
As it is the experience of all practicing obstetricians that 
in a large proportion of cases acute puerperal mastitis subsides 
spontaneously or by the use of the usual palUative ice bags 
and supporting binders, a new form of treatment must justify 
itself by improved results in one or more of the following re- 
spects: (fl) more prompt relief of symptoms; {b) more rapid 
resolution of the process; (c) reducrion of the percentage of 
cases going on to suppuration. Promptness of relief of symp- 
toms and rapidity of resolution are difficult to state in statis- 
tical terms in such a relatively benign condition, especially ^ 
one cannot prove that a given case might not have subsided 
as well without treatment. But the clinical impression tnai 
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these benefits ensue from ar-ray treatment is so marked m both 
hospitals from which this material is taken that the cases are 
sent to the s-Ray Department routinely as soon as symptoms 
and signs are noted— house patients usually within twenty- 
four hours. I have had them as early as three hours after 
onset. In these very early cases it is no uncommon thing for 
a young woman to appear for her first treatment with ajed, 
swollen, painful breast and a temperature of 103° to 104° F., 
miserably uncomfortable, and to return the next day, adorned 
with smiles and a bright hair ribbon, pain gone, redness fad- ■ 


ing, mass reduced by half, and her temperature at or near 
normal. 

The following history is offered on an out-patient, mother 
of a five-month-old babj'^ which she was nursing. 


Case I. — Primipara, aged thirtj’-seven. The breast was sore on arising in 
the mortung, and became rapidly more painful during the forenoon. On eianj- 
ination the enter hemisphere of the right breast was reddened and tender; 
the patient’s temperature was lOt* F. She was pvtn a small dose of i-rays to 
a 12 by 10 cm. portal around noon. By supper time the temperature had 
fallen to 100* F. and the pain was diminished. At bedtime the temperature 
was 99’ F,; the breast was sore but not painful Esamination on the second 
day showed induration two-thirds resolved, tenderness slight, no redness, pain 
or temperature elevation. Following a second treatment there was complete 
resolution with no recurrence. 


SUPPURATION IN TREATED CASES 


The questiou of suppuration must be considered from a 
baseline of untreated cases. The Woman’s Hospital for the 
three years, 1936 to 1938, had 4568 deHveries. FoUowing 
tliKe 152 of the mothers had nonsuppurative puerperal mas- 
titis, and thirty-five, or 0.7 per cent, had breast abscesses. This 


percentage of abscess corresponds dosely to that of 0.55 per 
cent reported by Dippel and Johnston® in a study of 20,258 
women from the obstetrical service of the Johns Hopkins Hos- 
pital between 1896 and 1934. On the basis of this dose cor- 
respondence and the large numbers involved, our material can, 
I thi^, be considered typical of good hospital practice in this 
recapitulate, then, the Woman’s Hospital figures 
tor the three years in question showed thirty-five breast ab- 
scesses m 4568 deHveries, or 0.7 per cent; 152 cases of non- 
suppurative puerperal mastitis in 4568 deHveries, or 3.3 per 
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cent; 187 cases of puerperal mastitis altogether, of which 18.7 
per cent went on to suppuration. The generally reported figure 
for suppuration is around 20 per cent. 

Patients receiving x-ray numbered 115, but of these nine- 
teen had bilateral involvement. In evaluating results of treat- 
ment it seems more satisfactory to count breasts rather than 
patients, particularly as in several cases one breast resolved 
and the other suppurated. There were, therefore, 134 breasts 
treated. Of these, 112 resolved and twenty-two, or 16 per 
cent, suppurated, either breaking down of themselves or re- 
quiring incision and drainage. This represents a slight im- 
provement over the percentage of 18.7 in the group of the 
preceding three years which did not receive a-'-ray, but a change 
of less than 3 per cent might occur spontaneously over a period 
of several years. However, a breakdown of my own figures is 
exceedingly interesting, and casts light on what, in this con- 
dition, ic-ray is good for (Tabulation), 

TABULATION 


SupptTRATioJi iM PtJERPEJua MAstrrrs 



Number 

of 

Cases 

Treated 

by 

X-Ray 

Nonsup- 

purative 

Suppu- 

rated 

Per Cent 

Suppu- 

rafion 

Woman’s Hospital, 3 jts., 
1936-1938 

187 

0 

152 

35 

18.7 

Woman’s Hospital and Neic i 
York Infirmary, 1938- 
1940 

134* 

I 

.X 

112 

22 

1 16 

Treated first 24 hrs. after 

75* 

X 

74 

1 

I 33 

Treated 48 hrs- to 1 mo. 

59* 

X 

38 

21 

35 



1 





* Breasts, not cases. 


Seventy-five breasts were treated within twenty-four hours 
of onset of mastitis, and of these one, or 1.33 per cent, sup- 
purated. This was in one of my earliest cases. The patient 
had only one treatment, after which the suppuration regressed 
so much she was sent home with a small core of induration 
remaining which subsequently flared up. I now realize that 
she should have had a little more treatment. 

Fifty-nine breasts were treated from forty-eight hours to 
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one month after onset of mastitis and of these t^enty^ne 
or 35 per cent, suppurated. It is, therefore, ^PParent that 
later cases do not do as well. This is not to say that trea 
ment should not be attempted, as resoluUon did take place in 


65 per cent of them. 

Analysis of Suppurating Oases,— In the sole early case 
of suppuration, noted above, more treatment should have been 
given. 

In six cases the mass was partly fluctuant when seen. 
X-Ray was deliberately used to demarcate the process and 
hasten or increase the evacuation of pus. 

One case showed a hard mass of a month’s duration. x-Ray 
was used to soften and break down the process, which was 
accomplished in two treatments, with rapid healing. 

Two cases with bilateral involvement showed resolution in 
one breast, suppuration in the other. In one, the right breast 
resolved in two treatments. The process in the left came up 
ten days later, producing a small area of central softening 
which evacuated spontaneously after three treatments. 

A group of twelve cases represents primarily the class least 
likely to resolve under irradiation. All were first seen late, 
three days to three weeks after onset. They showed hard, 
tender masses, little or no redness, usually no temperature — 
a low grade, indolent process. x-Ray here ser\'ed in all but 
two cases to hasten breaking down. In two, hot applications 
were also required, as weU as a more prolonged waiting period. 

A graphic and interesting example of the advantage of 
x-ray treatment is cited in the following case, with bilateral 
breast abscesses, in which one breast was treated surgically 
and the other by x-ray. This case has been spoken of before, 
but seems to merit repetition as fllustiative of the factor of 
rapid healing with irradiation. 


Case ^Para n, aged twenty-eight. The patient had two successive ab- 
sceara in left brea^ three and four weeks respecUvely after deUvery, with 
mcmon and dr^age but no i-ray. Seven weeks after deUveiy she TOKented 

reddened area in the righr^Lst 

Afto thS; ® fluctuant^ter 

tmtments of 50 roentgens each, the center opened spontaneouslv' 
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As puerperal mastitis is a benign condition, the first re- 
quirement of treatment is that the ar-ray dosage to skin, mam- 
mary apparatus and underlying lung should be harmless. For- 
tunately the most effective dosage is small, far below the limits 
of possible detriment. Some workers employ high voltage, but 
I prefer low voltage, in the range of 120 to 12S kilovolts, with 
aluminum filtration. Small individual doses are given, SO to 
60 roentgens at a time. Occasionally through a very small 
portal I give 7 5 roentgens. Treatments are usually given daily. 
The number of treatments required in this group of 134 breasts 
■was as follows: 


' 32 received 1 treatment each. 

' 40 “ 2 treatments. 

29 « 3 11 

IS « 4 " 

18 “ S or more treatments. 

Three patients received seven, eight and nine treatments 
respectively, but with the following pattern: Three to five 
treatments were given to fields of diminishing &\z&, with con- 
siderable but incomplete resolution. After a wait of a week 
or more, several more treatments were given on a small central 
core of induration. 

To summarize, 101 breasts required one to three treat- 
ments; thirty-three breasts required four or more. At 50 
roentgens per treatment, even the highest total stated, con- 
sidering the spacing of the dose and the size of the portals, 
adds up to considerably less than an erythema dose. How- 
ever, a word of caution should be given to those not experi- 
enced in this technic. Trained roentgenologists know, as most 
clinicians do not, that one of the most important quantitative 
factors in dosage is the size of the skin field exposed to ir- 
radiation. I have never given more than two or three treat- 
ments (of SO or 60 roentgens) without reducing the size of the 
portal. A given lesion may require treatment through a skin 
field 12 by IS cm, at the first visit, but by the third— if a 
third is necessary— the field may be reduced to 8 by 8 cm.; 
by the fourth to S by S cm. Such a scheme does not neces- 
sarily hold for other types of inflammation, in other parts of 
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the body, but I feel that if puerperal masUtis is going to re- 
spond to irradiation it will do so in at the most five treatments 
of the size described, almost without exception. The only 
ra«;pi; in Tyhich I have given more are those few where a second 
cycle is given, through a greatly reduced field, after a waiting 
period, and I emphatically do not recommend this as a general 
practice. Irradiation improperly administered or unduly pro- 
longed is of course dangerous. 


SUMMARY 

1. The advantages of roentgen treatment of puerperal mas- 
titis areas follows: (1) Prompt relief of pain. (2) Shortened 
duration of the process. (3) Striking diminution in the num- 
ber of cases going on to suppuration if treated within twent}'- 
four hours of onset — 1.33 per cent in this series against an 
average of 18 to 20 per cent in cases not receiving ar-ray treat- 
ment. (4) If suppuration occurs, more prompt localization of 
the process and a shortened period of healing. 

2. Least responsive to irradiation, or least likely to dis- 
appear without suppuration, are the late, subacute cases, with 
little or no temperature and few symptoms. 

3. Technical recommendation: small doses of .-c-ray, of 
limited number, preferably of low voltage type. 
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MANAGEMENT OF PLACENTA PRAEVIA 


Placenta praevia is generally classified as; (1) complete 
placenta praevia, in which the internal os of the uterine cervix 
is entirely covered by the placenta; (2) partial placenta prae- 
via, in which the internal os is partly covered by the placenta, 
and (3) marginal placenta praevia, in which the placenta ap- 
proximates the internal os Wt does not encroach upon it. 

Frequency. — ^In two large series of deliveries recently re- 
viewed, placenta praeria occurred in a ratio of 1 to 105 in 
26,116 labors, and 1 to 134 in 34,879 labors. 

The relative frequency of the three types of placenta praevia 
is reported in several large hospital series as follows; 



Complete, 

Partial 


Per Cent 

Per Cent 

litfUerTic Hospital. New York'*. 

23 

2.3 

Charity Hospital New Orleans* 

37 


Chicago Ljang-lD* 

.14 

13 

Man-lanil Cniversits' and Baltimore 


City Hospit.nls* 

, 2(. 

2() 


Marginal, 

Per Cent 

42 (10';;, unclassilicrl) 

30 

.32 

47 


The variations in the frequency of the three grades may be 
due to the diSerence in the amount of dilatation at the time 
vaginal examinations are made, making accurate diagnosis dif- 
ficult. 

Etiology. — The etiologv' is unknown, although variou.s 
theories have been advanced to explain the low implantation of 
the placenta. R'e do know that the condition occurs more fre- 
quently in multigravid than in primigravid women, and more 
frequently in white than in Negro women. 

Symptoms.— The cartfinal symptom is painless bleeding. 
This IS usually seen in the last trimester of pregnancy, although 
It may occur in the earlier months. Reports show that 40 to SO 
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per c^t of all women who experience this symptom in the 
last t^ester have placenta praevia. 

Dia»gnosis, — Even though the bleeding is slight the patient 
should be placed in a hospital for study and diagnosis. Trans- 
portation entails no great risk provided an internal examina- 
tion is not done in the home. As the clotted blood provides 
good hemostasis it should not be dislodged, nor should any at- 
tempt be made to pack the vagina. Effective vaginal packing 
is difBcult with ideal surroundings and equipment, and even 
when properly done it increases the risk of infection. It may 
be desirable to give the patient % grain of morphine before 
she is moved. 

Immediately following admission to the hospital the blood 
is typed and, if time permits, a complete blood count and hemo- 
globin and cell volume determinations are made. 

After the initial hemorrhage, the patient with sedation and 
bed rest may not bleed again for intervals varying from a few 
hours to several days. Therefore, if the bleeding stops, the 
patient may be kept in bed for four or five days before any 
vaginal examination is done. 

During this waiting period roentgenography may be helpful 
in making a diagnosis. Ude et al.® in 1934 reported filling the 
bladder with a radiopaque substance before taking a:-ray pic- 
tures. This shows the relationship between the bladder and the 
lower uterine segment. When the placenta is implanted low 
on the anterior wall, its structure is interposed between the 
presenting part and the lower uterine segment and thereby de- 
creases the proximity of the presenting part to the bladder. 
However, Carvalho'^ obtained some false positives where fac- 
tors other than a low implanted placenta were present which 
caused an upward displacement of the fetal head. In addition, 
the procedure was found of little value when the placenta was 
implanted low on the posterior waU. Brown and Dippel® have 
reported accurate determination of placental location by sojt 
tissue roentgenography after distending the bladder with air. 
Further work along these lines may develop more practical and 
helpful aids. 

At present a sterile vaginal examination is our most satis- 
factory method of diagnosis. For this examination the paUenl 
must be taken to the delivery room, complete aseptic teebme 
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is essential, and aU equipment and personnel must be in Tidi- 
ness to institute any necessary procedure. In some dimes a 
team is scrubbed and the operating room is set up for a cesarean 
section before the vaginal examination is begun. The result- 
ing decrease in maternal mortality, as shovm by the reports 
from one dinic where this precaution is observed, well justifies 
it If no placenta praeda is found a bivalve speculum should 
be inserted to inspect the cervix. If placenta praeida is found 
there may be further and profuse bleeding following the vaginal 
examination. A blood donor must be present as there is no 
substitute for blood to replace the loss from hemorrhage, and 
whole blood is indicated. 


TREATMENT 


The only contribution which the phj^idan can make to the 
prophylaxis of placenta praevia is to teU patients to notif)'^ 
their physidans when any bleeding is seen. The general 
principles which govern the active treatment are: hospitaliza- 
tion, control of hemorrhage, replacement of blood loss, and 
termination of pregnancj' when the diagnosis is established. 

Choice of Method of Delivery. — ^Two methods of de- 
livery are available, vaginal and abdominal. To dedde which 
is preferable one must weigh several factors. The optimum 


method is the one which minimizes the following hazards: 
blood loss, trauma with ensuing shock, and infection. 

hlost writers agree that in complete placenta praeida cesa- 
rean section is the procedure of choice. In marginal or partial 
placenta praeda, to dedde the method of delivery one must 
consider the period of gestation, the viability and the size of 
the fetus, the parity of the patient, and the condition of the 
cenix. With a marginal placenta praevia, and occasionally 
with a partial placenta praeda, when the cenix is soft, partly 
dilated and favorable for labor, the baby may be delivered 
through the ragina. However, when the cenix is firm, un- 
favorable for labor and relatively closed, the abdominal route 
is prefened. 


yaginal Delivery of the Infaat.— There are several 
methods to consider when one deddes upon vagmal delivery; 

n. This, the simplest 

method, allows the presenting part to fit against the placenta 
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and control the bleeding. It may be combined with the use 
of Willett^® clamp on the baby’s scalp to keep pressure 
against the low implanted placenta; or, in case of a breech, 
one foot may be brought down and used as a tampon. In some 
of these patients small amounts of pituitary extract, beginning 
with 1 -minim doses, may be administered to start uterine con- 
tractions. 

The Willett forceps (Fig. 58) is a modification of the 
T-shaped de Martel scalp clamp, and was introduced in Eng- 
land in 1925. After rupturing the membranes this clamp is 
fastened to the baby’s scalp and gentle traction is applied to 
keep it against the placenta and cervix. While this clamp has 
not been used in the clinics with which the writer is associated, 
Davis^ reports favorably on its use at the Chicago Lying-In 



Hospital, and the reports in the contemporary English litera- 
ture are most favorable. Davis states that the scalp injury may 
be disregarded. 

Sometimes by external version it is possible to convert a 
vertex to a breech before rupturing the membranes in order 

to provide a leg for a tampon. _ 

If either of these combinations is employed, it must oe 
remembered that dilaUon of the cervix requires time, and 
neither undue pressure nor manual effort to hasten it ^ 
used. Furthermore, delivery must not be attempted until t 

dilatation is complete. . 

2. Me/re«ryj«.— Metreurysis is not as popular toda} a 
was ten years ago. However, the Voorhees bag is still used m 
some clinics when artificial rupture of the membranes fads 
control the bleeding. 
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There are tvro methods of inserting a bag; (a) 'Pormtra- 
ovular insertion the membranes are ruptured Md the bag is 
placed against the fetal side of the placenta.^ The disadvan- 
tages of this method are infection of the amniotic sac, and m- 
creased fetal anoxemia from interference with the^ placental 
circulation, (6) For extra-ovular insertion the bag is inserted 
into the lower uterine segment without rupturing the mem- 
branes. This method may cause premature separation of the 
low implanted placenta. The writer prefers the intra-oimlar 
method. 

The bag must be perfecUy filled and a light, steady weight 
of 250 to 500 gm. must be applied for traction; intermittent 
pulling should not be countenanced because of the risk of tear- 
ing the cerx'Lx. A No. 4 or No. 5 bag must be used. 

3. Braxton Ricks Ferj/ow.— This has been used less in re- 
cent j^ears. It is a valuable method when the baby is small 
and its \iability is in doubt. The disadvantages are the neces- 
sity for anesthesia, trauma to the baby, and fetal anoxemia 
from interference with placental circulation. After the leg has 
been brought down it may be held, but traction must never be 
made as severe laceration of the lower uterine segment may 
result. A reriew of the mortality statistics shows the dangers 
of this error. 

Methods which meet with disfavor are; tamponade, ac- 
couchement force, and expectant treatment. 

Tamponade to be egective must be done thoroughly; 
blood clots must be removed and in doing this more bleeding 
may follow. Furthermore, the danger of introducing infection 
is a serious one. 


Accouchement jorce, by manual or mechanical methods, is 
mentioned only to be condemned. 

Expectant treatment has no place in the care of patients 
with active bleeding. However, it may be used in the case of 
patients who have bled but once and stopped, and who have a 
baby of questionable viability. With such findings the patient 
must be in bed in the hospital, under the obserr^ation of a well 
trained stag, and with a blood bank or donor available 

In managing the third stage of labor, again one should 
mdmduahze. If the patient does not bleed it is well to wait 
for separafaon of the placenta and deliver it in the accustomed 
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manner. However, if there is bleeding a manual removal of the 
placenta is imperative, followed by inspection of the cervij 
with adequate exposure and a good light. Right-angled re- 
tractors facilitate exposure of the cervix, and several sponge 
forceps are essential to grasp the cervical rim and thoroughly 
inspect it. Repair of any bleeding cervical laceration should 
be done at once. 

One must be aware constantly of the danger of shock and 
try to avoid it by a minimum of trauma, and by treating hem- 
orrhage by adequate transfusions of whole blood. 

If the patient is bleeding from the placental site, the 
uterus and vagina should be packed completely with plain 2- 
inch gauze. Part of this packing may be removed in twelve 
hours, and the remainder in twenty-four hours. The writer 
saw one patient with placenta praevia packed with iodoform 
gauze who died five days later from iodoform poisoning. As 
iodoform has little proved value except as a deodorant, plain 
gauze packing is recommended. 

Abdominal Delivery of the Infant.— As previously 
stated, when a central placenta praevia is found in the last 
trimester of pregnancy, delivery should be by the abdominal 
route. With partial placenta praevia and sometimes with a 
marginal when the cervix is uneffaced, firm, and not favorable 
for labor, cesarean section is also to be preferred. 

The type of cesarean operation used varies with the clinic. 
Reports of placenta praevia in recent years indicate a trend to- 
ward the use of the laparotrachelotomy, in preference to the 
classical cesarean section. Local anesthesia may be employed 
in selected cases. Low classical cesarean section may help to 
avoid the placental site, but laparotrachelotomy affords l^s 
risk from infection, the site of bleeding can be packed with 
greater ease, and there is less likelihood of rupture of the uterus 

in subsequent labors. _ ^ 

In neglected cases in which the initial warning of bleeding 
has been ignored and because of lowered resistance the pati^t 
has become infected, and espedally in those cases in which 
vaginal packing has been used, a Porro cesarean section may 
be the procedure of choice. 
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PROGNOSIS 

Kerr » in a review of maternal deaths from placenta praema 
before 1930, reported 70 per cent were due to shock and hemor- 
rhage, and 30 per cent were due to sepsis. It is well to remem- 
ber that the maternal mortality in vaginal delivenes is caused 
primarily by shock and hemorrhage, while in cesarean secUons 
it is due to infection. 

The prognosis is much more favorable now than even ten 
years ago. I believe that two factors are responsible, namely; 
(fl) the earlier and more frequent use of large blood transfu- 
sions’, and (6) tbe greater frequency of cesarean sections. 

Amell and Guerriero,'* in reporting 260 cases of placenta 
praevia at the Charity Hospital, New Orleans, stated that in 
only 34 per cent of this total were blood transfusions given, but 
of the patients seen in the last two years, 88 per cent were 
transfused. At Bellevue Hospital, New York,^- - in the period 
1922-32, only 21 per cent of the patients with placenta praerda 
received blood transfusions, and for the period 1933-38, 50 
per cent received transfusions with a resulting decrease in mor- 
tahty from ll.S per cent to 2.0 per cent. One death occurred 
in fifty cases, the patient having been an emergencj" admission 
in extremis. 


Amell and Guerriero* reported the maternal mortality 
rate was five times greater when tbe vaginal route was used 
than when cesarean section was employed. Likewise the dan- 
ger to the fetus is about fix-e times greater from the vaginal 
than the abdominal route. This is easily understood because 
the majority of the infants are premature and have less chance 
of survixong the trauma of rnginal deliveries. They reported 
further that in the first five years only 27 per cent of the cases 
of placenta praeria were treated by cesarean section. During 
this period the maternal mortality was 11.3 per cent. In the 
second five years, 45 per cent of the cases of placenta praevia 
were treated by cesarean section, and here the maternal mor- 
tality was 5.1 per cent. 


Siegel,® in a study of 332 consecutive cases of placenta 
praevia at the University of Maryland Hospital and Baltimore 
Uty Hospital, reported a maternal mortahty of 6.6 per cent in 
yagmal deli-reries, and 1.9 per cent from cesarean section. The 
fet^ mortality was 27.8 per cent from cesarean secrion and 
“tb.s per cent m vagmal deliveries. 
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SUMMARY AND CONCLUSIONS 

_ 1. All patients who experience painless bleeding in the last 
trimester of pregnancy should be placed in a hospital immedi- 
ately for study and diagnosis. 

2. Internal examinations should not be made in the home, 
nor should vaginal packing be attempted there. 

3. Following admission to a hospital the blood should be 
typed. A complete blood count and cell volume determination 
are desirable. 

4. Blood loss must be replaced early by whole blood trans- 
fusions; other fluids are inadequate substitutes. 

5. When time permits, roentgenography may be of value 
for diagnosis. 

6. If the patient continues to bleed after admission to the 
hospital, arrangements should be made immediately for a vagi- 
nal examination. However, if the bleeding stops, the patient 
may be kept in bed for several days before the vaginal examina- 
tion is made. 

7. Vaginal examination should be made in the delivery or 
operating room, under strict asepsis, with adequate equipment 
and personnel ready to institute whatever treatment is con- 
sidered best. 

8. The treatment should suit the needs of the individual, 
and either the vaginal or abdominal route may be used for 
deh'very. 

9. The methods recommended for controlling hemorrhage 
and facilitating vaginal delivery are: (a) rupture of membranes 
alone, or combined with Willett’s clamp, or in breech presenta- 
tions a foot brought down for a tampon; (b) metreurysis when 
indicated; or (c) Braxton Hicks version when indicated. 

10. Tamponade and expectant treatment are to be em- 
ployed only rarely. 

11. Accouchement force should never be used. 

12. Two factors have been responsible for the reduction 
of maternal and fetal mortality in placenta praevia: (a) the 
more frequent and early employment of multiple blood trans- 
fusions; and (b) the use of cesarean section in selected cases. 
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RECENT ADVANCES IN THE DIAGNOSIS AND TREAT- 
MENT OF BLOOD DISORDERS IN INFANCY AND 
CHILDHOOD 

In wew of the increasing number of investigations it will 
he possible to discuss only a few phases of this subject and 
these have been chosen on the basis of current interest and 
practical application. 

VITAMIN K 

Its Isolation and Halation to ProthrombiiL — Of the 
recent advances in hematologj' none is more spectacular than 
the discoveiy of the antihemorrhagic wtamin R. In feeding 
chicks fat-free diets, Dam obsen^ed the development of hem- 
orrhages in various tissues and noted further that this was 
associated with a lowered dotting time of the blood. It was 
soon determined that the delay in dotting resulted from a de- 
crease in prothrombin, and that the hemorrhagic tendency 
resulting from this defidency could be corrected by feeding 
substances containing an active prindple which was designated 
as vitamin K. This substance is found in a varietj’- of green 
plants, notably alfalfa, and in the unsaponifiable, nonsterol 
fraction of hog liver and putrefied fish meal. 

Subsequent studies have shown that bile salts are required 
for the absorption of vitamin K, and that their exdusion, as 
in obstructive jaundice, leads to lowered plasma prothrombin 
and a hemorrhagic tendencjc There is eddence also that 
prothrombin is formed in the liver, provided this organ func- 
tions normally and has not been traumatized. Vitamin K, may 
be synthesized in the intestinal tract by bacterial action and 
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this may constitute an important source of the vitamin for 
the newborn infant. Reduced prothrombin levels characterize 
the blood of the normal infant in the first days of life and it 
has been suggested that, with the ingestion of food and es- 
tablishment of intestinal flora, vitamin K is produced which 
in turn increases prothrombin concentration. 

ludications for Vitami n K Therapy.— Accumulating 
evidence confirms the usefulness of vitamin K in the correc- 
tion of conditions associated with hemorrhage which are de- 
pendent upon h}^oprothrombinemia. These include biliary 
obstruction, various types of hepatic disease, hemorrhagic dis- 
ease of the newborn, conditions in which the vitamin K stores 
have been depleted such as result from dietary restrictions, 
and conditions associated with poor intestinal absorption. 

In infants and children, the primary indication for the use 
of vitamin K has been in the prevention and treatment of 
hemorrhagic disease of the newborn. Vitamin K therapy has 
also been suggested for prevention of reduced prothrombin 
levels incident to prolonged diarrheal disorders or due to 
periods of starvation sometimes required in their management, 
or possibly in severe malnutrition with deficient vitamin in- 
take. It has also been suggested for the control of intracranial 
hemorrhage, since it is not always possible to determine to 
what extent hemorrhagic disease or the physiologic hypopro- 
thrombinemia of the newborn contributes to the persistence of 
bleeding or to poor clot formation. 

Methods for Prothrombin Determination. — ^W^ith the 
more widespread use of vitamin K or of compounds with wta- 
min K activity, the need arose for methods of determining 
prothrombin, for use in diagnosis and in control of medication. 
The routine tests for blood coagulation have been found un- 
satisfactory for prothrombin determination because abnormali- 
ties become apparent only when prothrombin levels 
markedl3^ diminished. Quick’s method^ for prothrombin con- 
sists of measuring the clotting time of oxalated plasma to which 
an ex'cess of thromboplastin and a definite quantity of calcium 
have been added. Another method is the so-called bedside 
test of Smith and his associates- in which the clotting time of 
whole blood containing added thromboplastin is compared vntn 
normal blood treated in the same manner and expressed as 
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percentage 
blood have 


of the normal. Tests with the use of capillary 
been devised by Kato® and by Quick^ which are 


essentiaUy adapted for younger age groups. 

The two-stage titration method of Warner, Brmkhous and 
Smith" constitutes the most direct and accurate test for quan- 
titative prothrombin that is at present available. WTiile most 
desirable for research purposes, it is too complex for rouUne 
clinical use. With all methods, experience seems to indicate 
that a hemorrhagic tendency is obseiv^ed with prothrombin 
levels of approximately 20 per cent of normal and that values 
of from 40 to 70 per cent fall within the danger zone." 

The Prophylaxis and Treatment of HemoTThagic Dis- 
ease of the Newborn. — ^ISIany factors involved in the clotting 
mechanism have been held accoimtable for the bleeding in this 
condition. It has become increasingly evident, however, that 
an abnormal lowering of prothrombin constitutes its most im- 
portant cause. A number of methods have revealed that from 
a reduced or nearty normal prothrombin level at birth there 
was a further drop to lower levels for a period of from two to 
six daj’s, and a spontaneous return to birth values by the end 
of the first week. Hemorrhagic disease could be correlated 
with an abnormal lowering of prothrombin levels already 
ph 3 'siologically reduced. In a munber of studies it was foimd 
that wtamin K was effective in correcting the defidencj' of 
prothrombin and in the simultaneous cessation of hemorrhage. 

The form and dosage in which dtamin K is to be prescribed 
\nries a great deal because of the different strengths of com- 
mercial preparations. The vitamin is marketed as vitamin K 
concentrates prepared from alfalfa and dissolved in oil.* 
Compounds with remarkable vitamin K activity have recently 
been synthesized and the most potent of these is 2-mcthyl-l 4- 
naphthoquinonc. This product is now available m oil, in cap- 
sules, or in tablet form.t For the prevention and treatment 
of hemorrhagic disease bile salts need not be administered 
either to the mother or to the infant. In addition, water- 
soluble mjectable symthetic compounds!; with vitamin K action 


* aotogCT (Abbott) and Witamin K in Ofl (Parke, Davis & Co ) 
! HyUmn, (Abbolll .od Synbmm b,™ S Ct,.). 
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are now available for use parenterally, including the intrave- 
nous route. 

prevent the disease in the newborn, increased prothrom- 
bin levels have been obtained following oral administration 
of 0.5 cc. of vitamin K concentrate (Edotogen) or 0.5 mg. of 
the product 2-methyl-l, 4-naphthoquinone on each of the first 
three days of life.® For the treatment of active bleeding the 
oral administration of a single dose of 2 cc. of the vitamin K 
concentrate, or of 1 mg.^ to 10 mg.® of the more potent 2- 
methyl-1, 4-naphthoquinone has been effective. With serious 
bleeding, parenteral treatment is desirable and fracrions to 1 
mg. of the naphthoquinone injected intramuscularly have been 
foimd efficacious in controlling hemorrhage and in elevating 
prothrombin.® 

Vitamin K in the form of the concentrate or of the syn- 
thetic product has been administered to the mother during the 
last weeks of pregnancy, just before the onset of labor and 
even during delivery. It has been shown*®’ ** that the low 
plasma prothrombin levels at birth are lower in the premature 
than in the full-term infant, but that these levels could be 
raised by feeding vitamin K preparations to the mother before 
delivery. Here, too, the dosage is arbitrary. One of the 
schedules calls for 1 cc. of natural vitamin K concentrate or 
1 mg. of 2-methyl-l,4-naphthoquinone administered daily to 
the mother in the last ten days of pregnancy.® Fitzgerald and 
Webster*® found that four capsules of vitamin K concentrate 
(Klotogen) in a single dose during labor, or 2 mg. of the syn- 
thetic product given intravenously, resulted in increased pro- 
thrombin in the cord blood and in the maternal blood at the 
end of labor. 

Until recently, the most satisfactory treatment of hemor- 
rhagic disease of the newborn consisted almost entirely of 
transfusion of blood by the intravenous route. The favorable 
effects of transfusion result not alone from the replacement o 
cells but also of prothrombin and of other factors contained m 
the plasma whose deficiency may contribute to the pathogen^is 
of the hemorrhage. It is possible that there may be other 
clotting defects besides deficient prothrombin as well as a de- 
ficiency of a factor controlling the integrity of blood vesse . 
The most effective plan of treament at present would seem 
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combimtion of vitamin K therapy with transfusion, especially 
where the bleeding is of sufficient intensity to produce anemia. 


bone MARROW EXAMINATION BY STERNAL PUNCTURE^ 

1 As a Guide in the Interpretation of Blood Reactions 
Following' Sulfanilamide and Its Derivatives.— The ■wide- 
spread use of sulfanflanaide and its derivatives has necessitated 
close observation of the peripheral blood because^ of their toxic 
eSects upon the hematopoietic sj'stem. At a time when the 
need for continued chemotherapy seems most essential, dis- 
turbing blood changes may lead to unjustified withdrawal of 
the drug. tiTiile the incidence of fatal agranuloc}1;osis is 
greater in adults than in children, toxic reactions occur in lower 
age groups with sufficient frequency to warrant dose watch of 
the blood. Examination of the bone marrow is particularly 
desirable because this is the site of origin of the myeloid ele- 
ments and the place where the full extent of damage to the 
mature granulocjdes and their precursors may be examined at 
first hand. 

Peripheral Blood Changes Produced by Sulfanilamide and 
Sulfapyridine. — Sulfanilamide and sulfapyridine exert a toxic 
effect on the red cells as well as on the leukocytes. A mild drop 
in hemoglobin may be observed when these drugs are admin- 
istered for ten days or more, but this tjqje of slowly developing 
anemia does not require stoppmg the drug. In a small per- 
centage of cases, however, an acute hemolytic anemia develops 
in which the red cells and hemoglobin fall rapidly. The 
earliest signs are noted between twenty-four and seventy-two 
hours after treatment is instituted and reach a maximum be- 
tween the third and fifth day. In addition to the anemia, 
nucleated red cells and immature myeloid cells appear in the 
circulating blood. 


Leukopenia with or without a drop in pol3Tnorphonuclear 
leukocytes may occur early or late in treatment and represents 
bone mmow inju^L Iffi contradistinction to the severe twe 
of hemolytic anemia which occurs early in treatment, the acute 
Md seno^ form of agranulocytosis occurs usually after the 
o^eenth day, most often between the seventeenth and 

elated to dosage of the drug, agranulocytosis follows pro- 
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longed treatment with large quantities. Another effect upon 
the white cells is the moderate to marked leukocytosis which 
usually accompanies the acute form of hemolytic anemia but 
which may be so extreme as to constitute a leukemoid reac- 
tion. 


Technic of Sternal Puncture. — h satisfactory puncture site 
for bone marrow aspiration is located in the midline over the 
sternum at the level between the second and third ribs. A 
shortened spinal puncture needle is employed which is adapted 
to the age of the child* and 0.1 to 0.2 cc. of marrow fluid is 
rapidly withdrawn. The aspirated fluid is expelled on a slide 
from which a count of total nucleated cells — red and white — 
is made with 2 per cent acetic acid, and smears are prepared 
and then stained on slides or coverslips with one of the ac- 
cepted methods. 

Normal Bone Marrow Values . — There is still limited in- 
formation as to the normal range for total nucleated cell counts, 
of the differential percentages for each type of cell, of the 
variability with different age periods and as to the extent of 
individual fluctuations. Despite these restrictions, certain quali- 
tative and gross quantitative alterations can be ascertained at 
this time. In a limited experience, counts of approximately 
100,000 to 200,000 total nucleated cells per cu. mm. have been 
noted in normal children, with a higher upper limit for young 
infants. The following approximate cell percentages, based on 
available studies and personal experience, may be employed 
for comparative purposes: myeloblasts, 1 to 5 per cent; 
myelocytes (including promyelocytes), 10 to 25 per cent; non- 
segmented polymorphonuclear neutrophils (including meta- 
myelocytes), 15 to 30 per cent; segmented polymorphonuclear 
cells, 5 to 30 per cent; lymphocytes, IS to 25 per cent; and 
total nucleated red cells, 15 to 30 per cent. 

Besult of Toxic Effects on the Bone Marrow.— The toxic 
effects of sulfanilamide and its derivatives on the bone mar- 
row are represented by varying degrees of suppression of granu- 
locytic elements and at times by a diminished total cellular 
content. A drop in the bone marrow count to less than 100,00 


*A 20-gauge, 14-inch lengOi is used for ver>' young 
14-inch for older infants and young children, and IS-gaugc, ■.4-inch 
children and adults. 


jo-gauce, 
for older 
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ner cu. mm. in children has been regarded as a caution signal 
In further use of the drug.“ In fatal cases the bone marroB' 
is characterized by an absence of pobmiorphonudear cells and 
of myelocytes and by an increased proliferation of myelo- 
blasts, lymphocytes and plasma cells. In extreme stages of 
aplasia, the bone marrow is infiltrated with lymphoc>'tes and 
plasma cells to the exclusion of myeloblasts. Nucleated cells 
of the er}dhroid series may be slightly diminished or undis- 
turbed. The arrest in development may take place in diBerent 
phases of granulocjdic development. In mild injury, both 
promyeloc)’tes and myelocytes are present, whereas in the 
severe and fatal type there is an arrest in development at the 
myeloblast stage with a complete absence of more mature 
granular cells. 

In patients whose blood shows an initial leukopenia be- 
fore therapy, the count may rise or show a slight drop follow- 
ing the drug. In cases in which the bone marrow reveals the 
presence of numerous myelocytes and more mature polymor- 
phonuclear cells, therapy need not be discontinued where the 
need for it is urgent. Repeated bone marrow studies are re- 
quired, however, to guard against a sudden shift to an imma- 
ture level. A marked reduction in the more mature elements 
and an increase in stem cells and in lymphocytes calls for im- 
mediate withdrawal of the drug. With recovery, myelocytes 
make their appearance in increasing numbers and are followed 
by more mature polymorphonuclear cells. 


In cases with a hyq)erleukocytosis and a leukemoid blood 
picture, which occur early in treatment in association with 
hemolytic anemia, the bone marrow reveals an increased or a 


normal percentage of my'eloid elements together with a normo- 
blastic increase. Replacement of the bone marrow by blast 
cells which characterizes leukemia does not occur in leukemoid 
reactions. 1\T)ile leukemoid reactions may be produced by sul- 
fanilamide, there is no eridence that the drug is in any way re-‘ 
sponsible for leukemia. It is possible, however, that chemo- 
therapy may be instituted at a time when the bone marrow is 
akeady mfiltrated with leukemic cells but when the peripheral 
blood IS free from the disease. The eventual appearance of 
e^emic cehs m the blood is therefore coincidental and can- 
not be ascribed to chemotherapy. 
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2. In the Differentiation of Purpuric States and as a 
G-uide to Splenectomy. — ^Examination of the bone marrow 
has also proved a valuable aid in the diagnosis of blood dis- 
eases in which purpura constitutes a prominent feature. It 
often reveals the true nature of disturbances such as leukemia 
and aplastic anemia in which bleeding is an associated phe- 
nomenon. In intrinsic hemorrhagic disorders it permits not 
only an estimate of the reaction of bone marrow to the loss of 
blood but direct observation of megakaryocytic content and 
the extent of platelet formation. 

Since splenectomy provides an effective form of therapy in 
purpura haemorrhagica, it is important to utilize every diag- 
nostic facility to select carefully those cases in which this pro- 
cedure may be employed to greatest advantage. Every effort 
must be made to exclude cases of symptomatic purpura, as well 
as atypical hemorrhagic disorders, from the group of chronic 
idiopathic thrombocytopenic purpura. 'WTrile it is recognized 
that throrabocytopem'a is not the sole factor in the causation 
of hemorrhage and that disturbed capillary function may also 
be involved, nevertheless platelet deficiency represents the most 
consistent hematologic feature of this disease. Since the circu- 
lating platelets are derived from the megakaryocytes, it is de- 
sirable to examine these cells closely. Quantitative estimations 
of the megakaryocytes may be readily carried out in the count- 
ing chamber and C3dologic study in the fixed smear permits the 
differentiation of the various developmental types. 

No definite number of megakaryocytes can as yet be cited 
for normal individuals in relation to age because such data sre 
still meager. In a limited experience, however, we have found 
that these cells in normal children usually range from approx- 
imately 10 to 50 per cu. mm., and occasionally up to 100 per 
cu. mm. This estimate should, however, be checked by inspec- 
tion of the fixed smear to avoid a false impression of mega- 
karyocytic hypoplasia or aplasia. Megakaryocytes 
largest cells of the bone marrow and are readily identified. 
Mature forms possess a huge lobulated nucleus and lightly 
staining basophilic cytoplasm containing fine azurophilic grM- 
uies. Platelets may be observed in the process of separation 
from the cytoplasm and detached groups are often note in a 
immediate vicinity of the mature cells. Immature megakary- 
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ocytes are also present and these correspond c>^ologically to 
early cells of the lymphoid or myeloid sen^ m respect to a 
nonsegmented nucleus and deeply basophilic Qdoplasm. 
addition, platelets are rarely obseni'ed in association -with the 
most immature cells. 

In essential thrombocjdopenic purpura, hyperplasia of the 
megakaryocytes has been noted by many observ^ers. This has 
been regarded as a compensators^ mechanism for the increased 
destruction of circulating platelets.” The increase in mega- 
kars'ocytic content is a striking feature in the counting chm- 
ber, and in the fixed smear it includes a preponderance of im- 
mature or promegakars'ocjdes with deficient platelet formation. 
Following splenectomy a reduction in megakarjmcjdes to more 
normal lev^ occurs, together with an increase in the number 
of adult forms.^ 

In another group of chronic purpura, however, a different 
picture is noted, which is characterized by a megakaryocjdic 
aplcsia. It has been emphasized by many obser\’ers“' that 
splenectomy is contraindicated in cases in which the bone 
marrow shows a marked diminution in megakarj’ocytes. 
Failure of improvement after splenectomy has been correlated 
with depletion of megakarj'ocytes in the bone marrow. Sternal 
puncture constitutes, therefore, an essential procedure when- 
ever splenectomy is contemplated. 

Acute thrombocjiiopenic purpura occurs more commonly in 
infants and in children and the chronic form more generally in 
adults. In younger age groups etiologic factors include infec- 
tion, drugs, allergic agents and nutritional deficiency, although 
many cases remain idiopathic. In childhood, however, the dis- 
ease tends usually to be self-limited, recover}'’ is customary and 
recurrence is unusual although the cases of chronic purpura 
may find their inception at this period. 

The following case is typical of thrombocytopenic purpura 
in duldhood and demonstrates the fluctuation in megakaiym- 
cytes during the course of the disease: 


^ ^ ® ^ three years, was first seen on December 29, 
19 foBowmg an acute onset of diffuse purpura two dal’s preilouslv Marked 
hematum occurred shortly before admissi^ Blood stutos ^oSo 
fte platelets numbered 36poo per cu. mm., dot retraction M ^dX 
nmicmet test was positive. Bone marrow aspiration on December 30, 1939, 
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W ^ n ^ megakaryocytes per cu. mm., with a preponderance of immature 
forms. On January 4, 1940, without treatment, the platelets rose to UOflOO 
per cu. mm. By January lo, 1940, clot retraction began in one hour. On 
f<ebruary 16, 1940, the megakaryocytes numbered 61 per cu. mm. and these 
were i^nly niature forms with acUve separaUon of platelets. Eight months 
later the platelet count was 404,000 per cu. mm. and the purpura had not 
rKurred. The tonsils which were regarded as the seat of infecdon and prob- 
ably the causative factor in the attack of purpura were removed without 
complication. 


In another patient, a girl of twelve years, with the same 
condition, the megakaryocytes dropped from 288 per cu. mm. 
to 33 per cu. mm. in the course of recovery. 

3. In the Diagnosis of Hereditary Pseudohemophilia 
{Constitutional Thrombopathy; von Willebrand’s Syndrome). 
— Pseudohemophilia represents one of the better known con- 
ditions in the miscellaneous group of atypical hemorrhagic dis- 
orders whose clinical and hematologic features are intermediate 
between purpura and hemophilia.®-’ It is a familial hemor- 
rhagic disease occurring in both males and females and is 
characterized by a tendency to bleed from mucous surfaces, 
easy bruising, prolonged bleeding time, normal coagulation time 
and clot retraction, and a normal number of platelets. The 
tourniquet test is frequently positive but this finding is not 
consistent. While purpura also occurs, recurrent hemorrhages 
from the nose and mouth, especially epistaxis, are more com- 
mon and more severe. Bleeding is first noted in infancy and 
in early childhood and usually continues into adult life. 

Two children with this condition were observed by us. In 
one, a family history was obtained in two members of the 
family, but in the other it was absent. In the sporadic cases of 
hemophilia a familial incidence is also lacking. 

Examples of pseudohemophiJia are illustrated in the fol- 
lowing reports: 


Case H.— D. M., a boy three years of age, was admitted to the hojpi^l 
v/ith a history of severe epistaxis of nine months’ duration. BIccing from 
mouth and into the skin was less marked. Examination of 
a moderate anemia which W'as corrected by transfusion. The 
normal. The platelets numbered 308,000 per cu. mm., the bleeding time rang 
from thirty minutes to over one hour. The coagulation time 
and retraction of the dot began in one hour and was 
period. Prothrombin (method of Warner, Brinkhous and Smith) 1 
cent of normal, and the ascorbic add content of (be plasma ^ 
cent which is also within the normal range. Bone marrow aspiration . 
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22 megakaryoci-ta per cu. imn. The mture, .vilh normal 

scparaU^f pbteleti. No family historj- could be obtained. 

Case HI— In this instance the boy was tu'o and one-bali ye^ of age 
and gave a history of bleeding since three months of a^. Two of the fathn s 
brothers had severe epista.vis in youth, which gradually dummshed as they 
grew older. The blood findings in this patient were similar to those ot the 
preceding one. 


Obtiously, in these cases bone roarroYf aspiration was im- 
portant in ebminating primary diseases associated with ab- 
normal bleeding. Furthermore, it demonstrated that the bleed- 
ing could not be explained on the basis oi hypoplasia or aplasia 
of megakarjmcytes. WTiile a qualitative defect in the platelets 
may be concerned in pathogenesis of this disease, it would seem 
plausible in these cases at least to consider a primary vascular 
disturbance. The necessity for correct diagnosis of this condi- 
tion is reflected in the emphasis on consery'ative treatment. It 
has been pointed out^ that the danger of death from hemor- 
rhage precludes elective surgical procedures such as splen- 
ectomy. Transfusions represent the most beneficial form of 
therapy during periods of active bleeding. 

4. In Diseases of Lipoid Metabolism, Hemolytic Ane- 
mias and Hodgkin's Disease. — ^In diseases of abnormal lipoid 
metabolism the sternal smear reveals the diagnostic Gaucher^ s 
cells characterized by striated or fibrillar network in the endo- 
plasm, or the tiTjical ioam cells of Niemann-Pick’s disease. 
Sternal aspiration may assist in darifjTng the early diagnosis 
of hemolytic jaundice and of Cooley’s anemia by the pro- 
nounced cellularity of the bone marrow in which normoblasts 
constitute over 50 per cent of all cells. 

In two cases of proved Hodgkin’s disease the bone marrow 
showed the characteristic eosinophilia of this condition and in 
addition an increased number of megakaryocytes. The latter 
repr^^ents an interesting finding in view of Medlar’s sugges- 
Uen-- that this cell is primarily involved in the patholom^ of 
Hodgkin’s disease. ^ 


THE ROENTGENOGRAM IN DIAGNOSIS OF BLOOD DTSCRASIAS 

Le^ei^-J-Rays of the skeletal system reveal char- 
actensDc changes m certain of the blood dj^crasias and have 
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served as a valuable diagnostic aid. Their greater usefulness 
in earlier periods of life than in the adult can be related to the 
developmental features of the bone marrow. In the infant and 



Fig. SSa.— J. P., five years old. Ljinphatic 
urse as rheumatic disease. Note muiUple areas o of dhnin- 

of bones. The arrows point to fbe narrow tr^erse 
density at lower ends of Ubiae described m the text. 


loung chUd all the bon« are filled oW^r 

he appearance of nonfunctiomng y nntential resei^'oir 

Md and its extension in the young adult is a potenti 
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created for blood formation when the demand for blood regen- 
eration is increased. _ _ 

The encroachment upon actively funcUomng marrow by 
leukoblastic cells within the bony skeleton at a period when 
nonfunctioning yellow marrow is not yet available accounts for 
the roentgenographic changes in this disease. ® Leukemia in 
childhood for a considerable period of its course is often not 
accompanied by enlargement of the spleen or lymph nodes, or by 
a leukocytosis, and during this time abnormal cells may not be 
present in the peripheral blood. As premously mentioned, the 
bone marrow may, however, be extensivelj' involved at a time 
when characteristic clinical and hematologic features are absent. 
The roentgenogram, however, throws light upon the underlying 
pathologic process and discloses generalized or local rarefaction, 
focal areas of bone absorption and periosteal elevation. 

An additional diagnostic feature observed by Baty and 
Vogt^ in childhood leukemia is a narrow, transverse zone of 
rarefaction just proximal to the metaphysis of the long bones, 
most marked in the lower ends of the femora and tibiae (Fig. 
58a). This line may be observed in other conditions, but we 
have foimd it a valuable diagnostic aid, particularly when 
leukemic cells are not yet greatly increased in the peripheral 
blood. 

Hemolytic Anemias: Erythroblastic (Cooley’s) An- 
emia, Hemolytic Jaundice, and Sickle Cell Anemia. — 
Excessive erythrogenesis in younger individuab results in bone 


marrow expansion, with absorption and atrophy of bony tra- 
beculae and of the cortex. This pathologic process may be 
sufficiently extensive to be reflected in the roentgenogram. 
Erythroblastic (Cooley’s) anemia, hemolytic jaundice and 
sickle cell anemia are regarded as constitutional hemolytic 
^emias and in acUve stages of these diseases the bone marrow 
is hyperplastic. Recent case reports have shown that the 
roentgenographic appearance of the skull and long bones in 
hemolytic jaundice^’ and in sickle ceU anemia®“- « is simflar 
to that in erythroblastic or Cooley’s anemia. Marked skeletal 
chmg^ appear with greatest regularity, however, only in 
joky’s aneim. The pathologic and roentgenographic alter- 
^escnbed m this condition will apply, ^therefore 
to the other members of the hemolytic group. ’ 



672 


carl h. smith 


The separation of erythroblastic anemia from the miscel- 
laneous group of von Jaksch’s anemia by Cooley has brought 
to light many children suffering with this disease. CooJe/s 
anemia, which occurs with few exceptions'^ in children of 
Mediterranean parentage, reveals both striking hematologic 
^d skeletal changes. Hyperplasia of the bone marrow results 
in osteoporosis, cortical thinning and an increased width of the 
medullary cavities. The earliest signs are observed in the small 
bones, particularly in the metacarpals and metatarsals. Tra- 
beculation occurs especially at the ends of the diaphysis of the 
long bones, and a common finding consists of atrophy of the 
cortex with dehcate interlacing striations in the distal end of 
the humerus and proximal portions of the ulna and radius. 

Depenchng on the severity of the disease and the period of 
clinical onset the skull also reveals variable grades of involve- 
ment. In moderate or severe cases the calvarium is greatly 
thickened, the tables are widely separated, and the outer one 
may be thinned and atrophied. Lateral views of the skull show 
an enlarged diploic space which is either finely granular and 
mottled or striated. The vertical striations or trabeculae have 
been described as “hair standing on end” and as “bnishlikc” 
and appear to extend beyond the outer table. 

The greatest opportunity for skeletal changes is in the .soft 
and elastic bones of the infant and least in older children, s« 
that the extent of alteration in the skull and long bones varie.*: 
with the time of onset. In cases with late onset, long bone 
changes may be present with only slight skull abnormalities. 
The initial osteoporotic process occurring in infancy and early 
childhood is succeeded by osteosclerosis in which new bone is 
formed and is represented in the roentgenogram by trabccula- 
tion and coarse reticulation. Osteosclerosis with cortical thick- 
ening in the long bones constitutes an outstanding feature of 
sickle cell anemia in adults, although its evolution from a 
previous osteoporotic phase has not frequently^ been noted. 

The roentgenographic features observed in active stages of 
Cooley’s anemia are extremely variable and constant reference 
should be made in this disease as well as in other 
anemias to the concomitant changes in the peripheral blood- 
Since Cooley’s anemia in mild form seems more widespread 
than was formerly considered, brief mention should be macic 
of a few recently reported hematologic features. 
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Fig. 59. — ^N. V^ eighteen months old. Blood smear in a case of Cooley’s 
anemia of moderate severity (X 320). Erythrocytes marked A are target cor- 
puscles. Note concentric dark and light zones. The central, dense, dotUke 
area is sometimes connected to the periphery by a band of hemo^obin. C, 
Macroc>'te with irregularly clumped hemoglobin with surrounding unstained 
area. This tn)e of cell becomes more numerous in advanced stages of the 
disease. Many of the cells in this smear manifest the thinness characteristic 
of this condition. 


have referred to distinctive red cells in Cooley’s anemia. While 
hematologic and roentgenograpbic changes are marked in ad- 
vanced cases of Cooley’s anemia, diagnosis in early infancy or 
in mild cases occurring in older individuals is attended with 
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difficulty. It is possible that in this country there are many 
with mild or latent forms of this disease who may perhaps be 
suffering with an unexplained low grade chrom'c anemia. 

Nucleated red cells that characterize established cases and 
which are especially numerous after splenectomy are absent in 
early or mild cases. Certain macrocytic red cells found in the 
blood of advanced cases of Cooley’s anemia should, however, 
be looked for in the smears of early or suspected cases. We had 
previously pointed out®^ in the blood of infants and children 
with this disease a type of red cell which was originally de- 
scribed by Barrett®^ as a target cell. This red cell has smce 
also been observed in the blood of affected young adults. 
The target corpuscle was designated as such by Barrett because 
of its deeply stained center and periphery arranged in concen- 
tric light and dark zones (Fig. 59 ^ ) . It is nonspecific bwause 
it may be noted in a variety of conditions, notably m sickle cell 
anemia and in obstructive jaundice, but its appearance in a 
macrocytic cell is more suggestive of Cooley’s anemia. 

A more diagnostic cell is the large, pah erythrocyte (^ig. 
S9 C) pointed out by Cooley, which contains irregularly dis- 
tributed clumped hemoglobin and whose intervening a^^sjem 
to possess staining defects. In the early stages of Cool js 
anemia and in mild or arrested cases m young adults>we\ , 
only a few of each or a single type of ceU may be ound b^ 
their recognition aids in the diagnosis. The abnormal th.nn® 
of the red ceUs in this disease probably accounts for ^ 
creased resistance to hemolysis dilute saj'ne joluU 
hibited by the blood of patients with this disease J J 
longed fra^ity span may also be noted m the bloo 
adult relatives. 

SHMMART 

Those hematologic advances that 
:XdetecS Stats of 

rection of this deficiency by vit^m K, and the exami 

the bone marrow by _ in analyzing the 

The latter has been employed to advantag 
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iniury produced by the newer chemotherapeutic agents on 
hSopoiesis, and as a guide in the diSerentiaUon of purpunc 
states and in the choice of cases for splenectomy. Stem^ punc- 
ture Ber^’es also as a diagnosUc and confinnatorj^ aid in a 
variety of blood dyscrasias such as leukemia and pseudo- 
hemophilia, in diseases of lipoid metabolism and in some types 


of Hodgkin’s disease. ^ • -u v 

The roentgenographic changes in leukemia and in the hemo- 
lytic anemias, and the discernment of finer morphologic details 
of diagnostic blood cells occurring in Cooley s anemia, are also 


described. 
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RECENT ADVANCES IN THE DIAGNOSIS AND TREAT- 
MENT OF ACUTE POLIOMYELITIS 

HISTORICAL BACKGROTnrD 

A BRIEF reference to the historical development of our 
knowledge of poliomyelitis may be of interest. 

More than a century has passed since poliomyelitis was 
established as a clinical entity by Heine.^ In spite of, or rafier 

■k that has been done 
presents more dif&- 
first forty odd years 
were diagnosed. In 
u'ch he designated as 
s form of the disease 
, at least, were acute 
It with fever, vomit- 
a cerebral type of 
Motor irritation may 
irhance of speech, a 

terioration. I think 

that none of us who have seen epidemics of poliomyelitis has 
observed this type of case; neither have such after-effects been 
noted in institutions for the after-care of paralyzed patients. 

In 1896 Caverl)'® first called attention to the nonparalytic 
type of poliomyelitis. This type was further studied in 1905 by 
Wickman,^' ® to whom, as a matter of fact, credit is often given 
for first observing it. 
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For years the terms abortive poliomyelitis and “nonparalytic 
poliomyelitis” were used interchangeably. In fact, this is some- 
times done at the present time. Caverly,* Wickman^ and others 
suspected the existence of a very mild, truly abortive form of 
the disease with no clinical signs of involvement of the central 
neiwous system — ^not even the signs of meningeal irritation or 
the changes in the spinal fluid that usually occur in^ the non- 
paraljrtic type — but it was not until 1931 that the existence 0 
this abortive type was proved by Paul and Trask.® In m out- 
break of poliomyelitis in Connecticut they were able to demon- 
strate the virus of poliomyelitis in the nasopharynx 0 ce am 
children, suffering from a mfld febrile illness with PStro-m a- 
tinal or anginal symptoms. Moreover, by 
ization studies of the serum at the time of acute dlness and 
at a later date they showed the neutraton^^^ 
serum had increased following the illness. 
this abortive type can be definitely dia^ose ^ ^ ^ of 

methods too expensive for ^ ? epidmiologfc 

its existence is important, especially from the p 

'“Ffotte brief descripUon we can see 

oi poUomycliUs have developed wer ^ tells oI 

dred years, from a disease attacking disease that may 

the cord, with a resulting flaccid pM ysi , may 

involve various parts of the centra ^ nonparalytic 

give rise only to signs of diagnosis enUrely 

fype-or that may be so mild as i,, 

uSess recourse is hod to « ’f futstanding asd 

Space does not permit of the disease, 

well known work done in theferum, or to the 

to the status of '^eutralizmg antibodi^ m 

extensive studies on immunology and path gy 

transmission of the ®^^^^erimental animals 

Attempts to transmit pohomye^^ uniformly unsucc^sful- 

other than the monkey ^ , successful transmission t 

Recently, Armstrong isolated from a case of 

eastern cotton rats of a Lansing, Michigan, during 

noliomyelitis which occurred m Lans ng, cotton rat, 

ZJo, 1937, 

the Lansing stram was then cameu 
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in wHte mice.® Cotton rats were uniformly susceptible to intra- 
cerebral injections but could not be infected by the intranasd 
route. Upon intracerebral injecUon, monkeys receiving the 
brain and cord of infected cotton rats developed severe dimcal 
and pathologic poliomyelitis in all cases. 

Jungeblut and Sanders® tried to infect cotton rats vnth five 
recognized strains of monkey poliomyelitis They ob- 

tained negative results nith four strains, but with one, the SK 
New Haven strain, thej' were able to infect cotton rats and 
subsequently mice. Attempts to infect monkeys with the mrus 
after it had been passaged through cotton rats were inconclu- 
sive. Mice were uniformly infected by the intracerebral route 
and developed complete flaccid paralysis of the hind legs within 
three or four flaj^s. followed by generalized paralj^is and death. 

Contrary to Jungeblut and Sanders, Toomey and Takacs,'® 
working with nine strains of poliomyelitis mrus, could not infect 
cotton rats with the SK strain. Flexner’s hW strain was non- 
infectious for cotton rats when injected in the usual manner, 
but when a ten-day colon-tjqjhoid-paratnihoid toxic broth 
filtrate was added to the virus, paralysis and death were pro- 
duced in all the rats in the sixth and seventh generations of 
transfer in these arumals. In the sixth and eighth generations 
the idrus was passed from rats to monkeys, producing the dis- 
ease, and also from monkey to monkey, but not from monkey 
to rat. 

Thus, although it may be possible to infect cotton rats with 
poliomyelitis virus, it is apparent that much work must be done 
before it can be definitely established what relationship there 
is, if any, between these experiments and human poliomyelitis 


nrus. 


PORTAL OF EHTRY OF THE VIRUS 

The portal of entry of the virus is still a hotly debated 
question. One school, perhaps the larger, believes that the 
virus enters the central nervous system directly from the naso- 
pharynx, particularly by the olfactory nerve. If this is true 
&en we m^t assume that the early symptoms are due directly 
to the action of the virus on the various parts of the central 
nervous ptem. Another school believes that the ^gestive 
tmct IS the major portal of entry. This school is divided into 
two groups, one of which believes that the virus travels directly 
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by way of the sympathetic fibers into the central nervous sys- 
tem. According to this group, also, the disease is essendally 
one of the central nervous system. The second group believe 
that the virus is more or less generally distributed before it 
localizes in the central nervous system and that the early symp- 
toms are due to the general invasion. 

Personally, I am inclined to ally myself with the school 
which believes that the virus, as a rule, at least, enters the 
central nervous system from the nasopharynx. Certain y, e 
finding of the virus in the gastro-intestinal tract does not prow 
it to be the portal of entry. The virus may just as well have 
been swaUowed from the secretions in the nasopharynx. Ira , 
Vignec and Paul” have recently demonstrated the virus tn m 
stool of an abortive case of poliomyelitis twenty-four 
the onset of the mild iUness. The 
not imply that the virus necessanly enters th^e body b} y 
the gastro-intestinal tract, but they do emphasize the 
r„ce S the feces as a method of exit. «Soch facts saw^ to 
during an epidemic of poliomyelitis these ®”imon 
often unrecognised forms of the disease may e 
a high degree of pollution of sewage 
LdeL that this may be so was 
by Paul, Trask and Gard” who detected e vir 

Sn“ ;rn:to”irrkts“ 

Snl't *hte “n'sTs' isdated front the sewage, thn 
was in the vicinity of isolation hospita s. 

CLASSIFICATION 

We have tried to make a simple classiScation of the IT 

of poliomyelitis as follows. be diagnosed except 

1. The adortlve type, which cannot ne owf, 

by elaborate experimental studies. 

2. The nonparalytic type. both spinal and 

3. The lower motor neuron iyp / 

bulbar forms. 

4. The encephalitic type rare. 

5. The ataxic type — very rare. 

Occasionally mixed types occur. 



ACOTE POUOMVEHTIS 68l 


DIAGNOSIS AND TREATMENT OF 


EAELT SYMPTOMS AlfO COURSE 

From our somewhat 
dom trace the exposure, i 
is rarely less than six or 
is from seven to fourteen days. . „ t 

The initial symptoms are much the same in all types oi 
the disease, except the abortive, and they may be M 
severe in the nonparalytic as in the paralytic forms. y*Tiile 
the onset may, rarely, be insidious, in the vast majority of 
cases it is very abrupt. Three types of onset may be described. 
In a somewhat small number of cases, paralysis develops with- 
out premonitory sjTnptoms. In another rather small group of 
cases, there is a period of remission in the development of the 
disease. In by far the largest group, the symptoms progress 
rapidly and uninterruptedly. 

The early sjTnptoms are headache, jevcr, vomitmg, cousli- 
patioji or diarrhea, and not infrequently congestion oj the 
throat and pharynx. The temperature may be as high as 104° 
or 105° F. More often it is from 100° to 103° F. It has no 
characteristic curve. It usually lasts from four or five to ten 
days or more and generally falls by lysis. Occasionally a sec- 
ondary elevation of temperature occurs, often but not always 
accompanied by an extension of the paralysis. 

The piihc rate is usually in proportion to the fever. A 
much mote rapid rate may indicate an early bulbar involve- 
ment and it has been our observation that such a rate not in- 


limited knowledge, since one can sel- 
t is probable that the incubation period 
more than eighteen days. Usually it 


frequently forecasts a poor prognosis. 

Hyperesthesia is often an early symptom. This hyper- 
esthesia may be quite general and elicited by the lightest touch, 
but it is usually more marked along the spine and over the large 
nerve trunks and is demonstrated by somewhat deep pressure. 
Diminution or loss of sensation almost never occurs. Pain is 
an almost constant symptom of the early stages. Headache 
occurs in a large percentage of cases. There is often pain in 
the neck, back, extremities or abdomen. The abdominal pain 
Mmetmes suggests appendicitis. The severity varies greatlv. 
Occ^ionally sedatives or even opiates are necessary to control 

1 but in some instances the 

neuntic pams may persist mto convalescence. 

A symptom-complex of some value is drowsiness aitemating 
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with irritability when disturbed. OccasionaUy this drowsiness 
may process to a state of semistupor lasting for several days. 

Delirium, on the other hand, is rare in poliomyelitis. Tre- 
mors or twitchings of groups of muscles are occasionally early 
symiptoms. Ataxia occurs in rare instances. Convulsions arc 
very infrequent. Mem’ngeal symptoms occurring early are: 
anteroposterior stiffness of the neck and back; often a moderate 
Kernig’s sign, and BrudzinskVs and Macewen’s signs. The 
stiffness of the neck and back was noted by Caverly^^ in 1894 
and the importance of this symptom has been emphasized by 
numerous writers since that time. Although usually less 
marked than early in meningitis, it is probably due to the same 
factor, namely, an inflammation of the mem'nges over the pos- 
terior nerve roots, which causes pain when the spine is flexed. 

Changes in the reflexes are important. Early in the disease 
the deep reflexes are usually exaggerated and equal. At times 
a Babinski or an ankle clonus may be present temporarily. As 
the disease advances, the deep reflexes may become unequal, 
diminished or lost, especially if a paralysis is about to develop. 
The superficial reflexes are present unless there is a paralysis 
of the underl 3 dng muscles. The pupils are usually equal and 
the pupillary reflexes are almost invariably normal. In the 
rare instances in which the reaction to light is sluggbb, the 
cause may perhaps be a greatly increased spinal fluid pressure. 
This occasionally occurs even in cases of meningism. 

Rarely there may be retention of urine, necessitating catte- 
terization. More frequently there is some difficulty in voiding. 
In severely paralyzed cases there may be incontinence. 

A description of the early symptoms gives a very inadequate 
picture of the disease. The severity and nature of the s}^' 
toms listed varies in different outbreaks, and especially in in i- 
vidual patients. In some patients the meningeal symptoms arc 
particularly marked," in a smaller number, the disturbance o 
the sensorium; in others, the pain and hyperesthesia; in sti 
others, the tremors, muscular twitchings, and other mo or 
phenomena; and occasionally in others, disorders of the gas ro 
intestinal tract or sore throat. 
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BIAGNOSIS AKT) TREATMENT OE ACUTE 


PABALYSIS 


Development and Conrse.— If paralysis, which is prac- 
tically alvfaj's flaccid in our experience, occurs, it most often 
develops on the second or third day of the disease, except in 
the “dromedati'” type, but it may be delayed until the ei^th 
day or, rarely, later. The percentage of cases, diagnosed mth 
reasonable certaintj', in which paralysis develops is usually be- 
tween 25 and 35 per cent. Premamtory signs of an approach- 
ing paralj'sis, suci as pain, diminution or loss of the deep re- 
flexes, tremor or twitching of groups of muscles, or wea^ess, 
may be present, or the paralysis may develop suddenly without 
warning. In some instances the paral 3 'sis reaches its maximum 
almost immediately. In others, additional paralysis develops 
over a period lasting from a few hours to two or three daj'S. 
In the ascending tjpe of paralysis, resembling Landry’s, or in 
the descending type— both of which usually progress to the 
involvement of the medulla — ^the pathologic process may go on 
for several days, occasionally interrupted by a period of re- 
mission. 

Very rarely it happens that after a period of two or more 
weeks of apparent quiescence, the paralj'sis progresses. 

Diatributioii ajid Severity.— There is apparently consid- 
erable difference in the distribution and severity of the paral- 
j'sis in different epidemics. It would seem that the musdes 
of one or both legs are most frequently involved, but any group 
or any combinations of groups may be affected. The degree 
of involvement varies from weakness to complete loss of power. 
D^th in poliomyelitis is practically always due to respiratory 
failure associated with increasing paralj^is of the muscles of 
respiration. It would seem that at times death may be due to 
mvolvement of the vital caiters without the skeletal muscles 
being involved. 


Dumg fte latter part of the epidemic of poliomyelitis m 
^ew lork Citj^ in 1931, my colleague. Dr. Emanuel Appel 
baum, saw a group of five cases which presented a uniform anc 
musual picture. After the usual symptoms of onset, apathi 
develo^d, together with profound asthenia of the whole bodi 

^ ^^en in eating 0 

peaking. At this stage there was no true paratysis excent ai 
mtemal strabismus in one patient VTiile the reflexes wen 
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present early, they were abolished as the disease progressed. 
The temperatures were only moderately elevated, 101° to 
103° F. The pulse and respiration rates were generally rapid 
and there was definite cyanosis and a moderate degree of 
dyspnea. After the development of these symptoms — apathy, 
asthenia, cyanosis, and dyspnea — death occurred in from 
twenty-four to forty-eight hours, although four of these five 
patients were placed in respirators. This sudden death would 
seem to indicate an involvement of the vital centers, because 
patients suffering from paralysis of the muscles of respiration 
usually live for a longer time in a respirator. In the outbreak 
of 1935 other cases of this type were seen but they were 
milder and recovery took place. 

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

Reference has already been made somewhat briefly to the 
different t 3 rpes of poliomyelitis. Space does not permit a de- 
tailed description of these types. Indeed, they are largely self- 
explanatory. It does seem necessary to point out, however, 
that a differential diagnosis between the encephalitic or ataxic 
type of poliomyelitis and epidemic encephalitis can be made 
with no degree of assurance. It may be also stated that it is 
often difficult or impossible to differentiate the nonparalytic 
type of poliomyelitis from the meningeal type of encephalitis 
or clinically from lymphocytic choriomcnmgitis. The diag- 
nosis of the latter disease may be established by virus studies. 

Another disease from which poliomyelitis must be differ- 
entiated is variously termed polyneuritis, neuronitis, or the 
Guillain-BarrS syndrome. Undoubtedly this is occasionally 
diagnosed as poliomyelitis. It has been well described by sev- 
eral authors, notably Guillain,*^ Gilpin et al.,^° Cobb and Cog- 
geshall,'*' and others. This disease is characterized by a rather 
gradual onset, often with a sensation of numbness and tingling 
in the feet and legs, or pain, and sometimes with other sensory 
disturbances, but without headache, vomiting, high fever or 
marked signs of meningeal irritation. Flaccid paralysis de- 
velops which may be very extensive but which usually clears 
up satisfactorily. Guillain claims that a diagnostic sign is 
idiomuscular contractibility. The spinal fluid picture is quite 
characteristic. In the cases of this disease that we have seen 
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the diamosis has been made on the typt of onset, and on the 
fact thS^die protein in the spinal fluid increased after the aaite 
stage bad been passed and remained at a high level for a long 
time. The cell count is normal at all times. The tivo 
factors that have been suggested are; Cl) a vims, and (2) a 

vitamin deficiency, probably of Bi. ^ _ 

Atypical Outhreaiks. — -Two rather interesting outbreaks 
of a disease considered by some authorities as poliomyelitis but 
presenting certain unusual features occurred not long ago. 
One rras in the summer and fall months of 1935 in Philadelphia. 
During that period there were undoubted cases of poliomyelitis 
in and around Philadelphia. The most comprehensive report 
was made by Lucchesi,^' who observed the disease both in chil- 
dren and adults. In general, the patients presented the picture 
of nonparalytic poliomyelitis. Various diagnoses were sug- 
gested, such as lymphocytic choriomemngitis or the St. Louis 
type of encephalitis, as well as nonparalytic poliomyelitis. In- 
deed, Noone et al.^® reported the disease as epidemic Ijnn- 
phocytic meningo-encephalitis. Neutralization tests were done 
with the serums of a number of the patients against the Arm- 
strong virus and the St. Louis virus, with negative results. It 
is my impression that this was an outbreak of poliomyelitis in 
which there was a high percentage of nonparalytic cases. 

Another outbreak was in Los Angeles in 1934. VTiile this 
presented certain symptoms suggestive of poliomyelitis, many 
of them were most unusual, such as involvement of the joints, 
paralytic ileus, a high rate of infectiousness, especially among 
the younger nurses and resident physicians. The scope of this 
paper does not permit a detailed discussion of these outbreaks. 
TTiey are mentioned merely to show the difficulties encountered 
in the diagnosis of poliomyelitis at the present time. 

Eelapses and Second Attacks.— Very rarely, relapses 
and second attacks of poliomyelitis may occur. By relapse is 
meant an exacerbation of paralysis several weeks after the 
disease has apparently become quiescent A few such in- 

literature and in the epidemic of 
1931. Dr. Lawrence Smith” described several cases in wWch 
an e^ension of the paralysis occurred from two weeks to two 
months after the initial attack. 

Second attacks of poliomyelitis are comparatively rare. 
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We have seen six such cases and Fischer and Stillerman=® have 
collected records of nineteen more and added one of their own 

a. total of twenty-six. Doubtless many are not reported. 

Examination of Spinal Fluid. — The examination of the 
spinal fluid is important. In the majority of instances, the 
spinal fluid is increased in amount and shows an increased cell 
count ranging from slightly above normal to several hundred 
with a high preponderance of mononuclears. In some in- 
stances, the poijmiorphonuclears may predominate and this 
may occur at any stage of the disease. The protein is usually 
slightly to moderately increased. There is no correlation be- 
tween increase in cells and the increase- in protein. The su^ar 
is normal or high. In occasional instances, the spinal fluid 
findings may be within normal limits. A diagnosis of poliomy- 
elitis cannot be made by the examination of the spinal fluid but 
certain diseases may be ruled out. 

PROPHYLACTIC MEASURES 

A great deal of time and study is necessary to evaluate any 
prophylactic measure in a disease with so low a morbidity as 
that of poliomyelitis. Another factor to be considered in the 
utilization of such a measure is that an older age group is now 
attacked by the disease. Twenty years ago one could con- 
fidently state that the period of greatest incidence w'as between 
the ages of two and five years. During the past ten years 
particularly, the period of greatest inddence has extended to 
the older age groups. 

Convalescent Serum and Normal Blood. — One of the 
first measures to be adopted was the intramuscular administra- 
tion of convalescent serum or normal adult blood in children 
known to be exposed. Reasoning from the results with con- 
valescent measles serum during the incubation period (measles 
also being doubtless a virai disease) there should be some value 
in this method. However, the protection would be only tran- 
sient and the results up to date have not been convincing. 

Vaccines. — ^A few years ago, efforts were made to prepare 
a vaccine to produce immunity. Late in the fall of 1935 the 
Medical Director of the Public Health Service at Washington 
advised against the use of poliomyeliu's virus for human vac- 
cination. Its use has therefore been discontinued until more 
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experimental Mork has been done to prove yhether or not a 
vaccine can be prepared that is acceptable both Irom the point 

of view of efficacy and safety. , . . . . 

■Vitamins.— Recently the study of the role of ayitammop, 
especially of C and B, in susceptibility to poliomyelitis is being 
pursued. Investigations are also being made as to the part 
played by the development of certain hormones m suscept- 
ibility. Research work has been done recently showmg a re- 
lationship between certain of the vitamins and certain of the 
vitamins and certain of the hormones, for example, that vita- 
min C is elaborated in large quantities in the adrenals. 
Fascinating as these studies are and important as they may 
prove to me, it is far too early to warrant a definite statement 
in regard to their value in either prophylaxis or treatment. 

Chemicals Applied to the Nasopharynx. — Chemical 
blockade has been tried for several years as a method of pre- 
vention, on the theory that the portal of entry of the virus is 
through the olfactory region of the nasopharynx and that the 
application of certain chemicals would make the mucous mem- 
branes impermeable to the virus. The results in experimental 
work in monkeys have been excellent. In dealing with chil- 
dren during epidemics, the results have not been impressive. 
For instances, in the epidemic in and aroimd Toronto in 1937, 
the experiment was carried out on a rather extensive scale. In 
a group of 4713 treated children, there were eleven cases of 
poliomj’^elitis and in a control group of 6300 children, eighteen 
cases. It was stated also that about 25 per cent of the treated 
children lost the sense of smell. In most cases this was tem- 
porary, but in some, particularly in the older age group, ac- 
cording to the last reports available, the anosmia persisted for 
a long time. 

One may wonder whether these chemicals will prove to be 
more effective than the well known virucidal effect of the 
healthy secretions. Furthermore, until some way is found to 
dBtmguish the immune from the suscepUble, as in dinhtheria 

method, or any other, is difficult to apply during an epi- 
demic m a large city. After a rather long experience with 
memngitis, I have come to have a profound respect for a 
healthy nasopharymgeal mucosa ^ 

General Hygiene.-The general methods of prophylaxis, 



688 


JOSEPHINE B. NEAL 


such as avoiding crowds during an epidemic, keeping children 
in the best possible condition, and so on, are too well known 
to warrant comment, except that a child well protected in all 
these ways not infrequently contracts poliomyelitis. 

Relation of Tonsillectomy to Incidence. — ^The high in- 
cidence of the bulbar form of poliomyelitis in those who have 
had recent tonsillectomy and adenoidectomy has prompted Stil- 
lerman and Fischer^^ to postulate that poliomyelitis virus can 
enter the body through the traumatized adenoid and tonsillar 
tissues. These investigators reported thirteen cases of polio- 
myelitis occurring ten to twenty-two days following tonsil- 
lectomy and adenoidectomy. Of these nine were of the 
bulbo-encephah'tis type. 

Sabin^^ has demonstrated experimentally a high incidence 
of bulbar poliomyelitis in monkeys injected into the tonsil- 
lophaiyngeal region as compared with those receiving the \arus 
by the nasal route. Additional evidence that the virus did not 
produce the infection by invasion along the olfactory pathway 
indicates that after tonsillopharyngeal injection the virus prog- 
resses along the local peripheral nerves. 

TREATMErrr 

Convalescent Serum. — ^The treatment of poliomyelitis 
continues, in the opinion of most of us, to offer nothing specific. 
It is still necessary to comment briefly on convalescent serum 
in the early stages. From 1916 to 1931, a very' large majority 
of physicians in this country and elsewhere had perfect faith 
that convalescent serum, administered in moderate doses, up 
to 100 cc., intraspinally, intravenously or intramuscularly be- 
fore the paralysis set in, would abort the course of the disease 
and prevent or lessen the paralysis. 

From our experience in the epidemic of 1916, those of us 
in the Meningitis Division thought that the serum did no good, 
might even be harmful intraspinally in bulbar cases, and that 
the apparently good results recorded were due to the diagnosis 
of more and more cases of the nonparalytic type. We“ wrote 
a paper expressing our opinions soon after the epidemic. As 
the years passed and we did not change our views, most phys- 
icians thought we were wrong in our original idea and were 
being obstinate about it. In 193 1~* it was shown that, when 
approximately 500 cases were treated in the early stages with 
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c<m^^^lesceBt serum, and compared irill apprommately SOO 
Other cases diagnosed in the early stages but receimg no 
serum, the outcome in the tvro groups vras essentially the same 
both -with respect to the development of paralysis and to case 
fatality. Any difference rvas in favor of the untreated 
These results seem to most of us to be verj' conclusive clinical 
evidence that the convalescent serum has no therapeutic value. 
In addition to this, an experiment indicating that from a purely 
sdentific point of view the serum can have no value was done 


by Dr. S. D. Kramer.^ 

Dr. Kramer inoculated a number of monkeys with the \urus 
of poliomyelitis and sacrificed them on successive days, some 
of them before the animals showed any clinical sjTnptoms of 
the disease. It was found that lesions appeared in the anterior 
horn cells of the cord some time before clinical symptoms de- 
veloped. This vtry early invasion of the cells makes it e\ddent 
that convalescent serum cannot be used sufficiently early to be 
of any value since it would need to be used before the patient 
showed any evidence of illness. 

More recently some scientists have advanced the idea that 
if 500 to 600 cc. of serum were used, good results might be 
obtained. If they will read the literature of ten to twenty 
years ago, they wffi find reports of excellent results where only 
20-50 cc. of serum were administered. Moreover, reference 
should be made to the experiment done by Dr. Kramer which 
I have just related. 

Perivasenlax Diuinage. — Perivascular drainage continues 
to be advocated by certain workers. It is generally conceded, 
I believe, that once a virus has been attached to a cell, it can- 
not be washed off. From Dr. Kramer’s work showing that, 
experimentally, lesions may appear in the anterior horn cells 
before the monkey develops clinical signs of illness, it would 
seem, as in the case of convalescent serum, that the treatment 
to be of value would need to be started before the disease 
could be diagnosed. 


Vitamins.— Reference has already been made to the possi- 
bihty of imng rit^ C or in treatment and you may re- 

mtical. However, I do not see how any harm could result 
from their use by mouth or parenterally. 
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Best. — One method of treatment can be recommended 
with confidence, and that is complete rest. Its value has been 
noted for a long time. We have continued to lay emphasis on 
it since 1916, but in recent years Dr. Philip Stimson,'® with his 
clear, emphatic and convincing style, has both in speaking and 
writing done more than anyone else to bring home to phys- 
icians the absolute necessity of this measure in all types of 
poliomyeh'tis, even in those that seem mild. 

Lumbar Puncture. — ^Lumbar puncture is often of value, 
particularly if there are signs of meningeal irritation and for 
what aid in diagnosis the examination of the spinal fluid may 
offer. It may need to be repeated if signs of meningeal irrita- 
tion persist. I have seen quite remarkable improvement after 
lumbar punctures in these cases and I believe that a fairly 
large amount of fluid should be withdrawn if it seems to be 
under pressure. In cases of severe btdbar paralysis, however, 
the fluid should be withdrawn with great care, and in the 
asthenic type which was mentioned earlier, it should not, from 
our experience, be done at all. The increased pressure or 
edema of the brain in tliese cases may be relieved by hyper- 
tonic dextrose intravenousl}' once or twice a day. 

Eespirator. — If respiratory paralysis develops, a respirator 
should be used. It is well known now that it is useless if 
bulbar paralysis exists, and even if the patient recovers, tliere 
is a high case fatality later from upper respiratory infections, 
especially pneumonia.-' No doubt in time more knowledge of 
the best methods of using the respirator and the after-care of 
the children will bring about better results. 

Feeding; Drainage, — If there is difficulty in nuallowing, 
it may be necessary to feed the patient by gavage or by glucose 
intravenously. In these cases, great care should be taken to 
keep the throat free from saliva by means of a suction appar- 
atus. It has also been suggested that these patients be turned 
on the chest with the head lowered so that the secretions may 
drain from the mouth and nose. 

Orthopedic Care. — If weakness or paralysis of any muscle 
or group of muscles develops, the affected parts must be sup- 
ported in the proper position by pads, splints or casts as indi- 
cated. It is most important even in the early stages that the 
weakened muscles be protected from attempts at motion or 
from the tension of the opposing unparalyzed muscles. An 
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«p=rieGced orthopedist sboold be corfed “ f “ “ 
naralvsis develops. With proper and prolonged orthopedic 
Le Ind ph^-siotherapy. excellent results may often be obtained 
in extensively paralyzed cases. 


PROGKOSIS 

Although poliomyelitis is by no means to be considered 
lightly, nevertheless there is a tendency — espedahy on the part 
of parents— to overrate its seriousness. There is undoubtedly 
a large number of cases of the truly abortive tjpe which can- 
not be accurately diagnosed which confer immunity.^ Secondly, 
there is a very large percentage (in the 1931 epidemic about 75 
per cent) of cases which can be detected with a high degree 
of accuracy that develop no paralysis at all. Thirdly, a large 
number of those patients who do develop paralysis recover 
with little or no disability if proper and prolonged orthopedic 
treatment is carried out. Finally, there is no danger of later 
unfortunate developments, such as behavior disturbances, 
mental deterioration, or, in the case of older children and of 
adults, parkinsonism, and other phpical disabilities, as there 
is in encephalitis. 
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OTTriS MEDIA 

New and Old Methods of Therapy 

Otological treatment has kept abreast of progress in other 
fields of medicine and surgery. Some methods have not with- 
stood the test of time, while new discoveries augment our ther- 
apeutic armamentarium. New and old will be discussed in 
to article on the treatment of otitis media. 

Prevention of Otitis Media. — Ob'tis media is chiefly the 
result of nasal infection. The prevention of otitis media, there- 
fore, involves the prevetition of colds and sinusitis as weU as 
the promotion of nasal hygiene and proper nasal ventilation. 
Sinusitis should be treated. Nasal obstructions such as ade- 
noids, deviated septum and polyps should be removed. Diving 
and swimming under water are forbidden. Careful!)" regulated 
swimming and perhaps the use of a nose clip to prevent water 
from entering the eustachian tubes will help to prevent ear 
infections. Nasal douching should be avoided. The nose 
should be blown properly with very little force. If there is an 
obstruction the membranes shoidd be shnmk before blowing. 
Very susceptible patients with recurrent infections should re- 
ceive systemic treatment with vitamins, iron and ultraviolet 
light. Vaccine injections may he tried where the other meth- 
ods fail. 


ACUTE CATARRHAL OTITIS MEDIA (OM.CJL) 

This condition may he a complete entity or merely the ini- 
Ual stage of acute purulent otitis media. It is manifested by 

693 



694 GEOKGE HTOJTER o’KANE, EDWIN B. BILCBJCK 

earache, fever, sligbtiy diminished hearing and redness of the 
drum without bulging. Inasmuch as it results from acute in- 
fection of the nose, sinuses, adenoids or nasopharynx, treat- 
ment should be directed principally to these regions. 

The most important factor in treatment is fiasal shrinkage 
with ephedrine, epinephrine, benzedrine or neos3Tiephrin. The 
patient should be confined to bed with the head elevated and 
the room warm and moist. Steam inhalations with compound 
tincture of benzoin are helpful. For the pain in the ear, anal- 
gesics such as codeine or aspirin are prescribed. A hot water 
bottle may be applied over the ear. The local preparations 
such as phenol in glycerin, cresatin or auralgan sometimes re- 
lieve the earache, but the desquamation of the canal and drum 
which may result from their use frequently defeats any further 
effort to examine the drum. When the process subsides, gentle 
inflation of the eustaebian tube aids in recovery of the hearing. 
Chemotherapy should not be used. 

SDBACtTTE OTITIS MEDIA 

There is a type of otitis media which begins like the acute 
catarrhal type but thereafter does not act like it or like acute 
purulent otitis media. The process neither is absorbed nor 
does it suppurate, but is marked by a hyperplasia which per- 
sists. The onset is accompam'ed by pain and slight fever; 
these disappear and in their place come deafness, tinnitus and 
fulness in the ear. Examination even after two months may 
show a bulging, thickened drum, with complete absence of all 
landmarks. There may be fluid in the middle ear. 

No improvement results from repeated inflations of the 
eustachian tube. The only remedy for this condition is myrin- 
gotomy imder anesthesia, immediately followed by inflation. 
This treatment usually restores the hearing even after months 
of impairment, and the fulness and tinnitus soon subside. 
VlTien untreated, this type of otitis media is frequently the 
cause of severe permanent deafness. 

TRAUMATIC OTITIS MEDM 

This type of acute purulent otitis media is commoner than 
suspected; it results from secondary infection, following trau- 
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matic perforation of the eardrum. The usual types of trauma 
are the impact of water from swimming, diving or waves, air 
compression from blows on the ear as in boxing or from ex- 
plosions, bums of the drum from hot metals or liquids, frac- 
tures of the skull with -involvement of fte middle ear, and 
perforation of the drum by foreign bodies such as cerumen 
or instruments. These cases have great medicolegal import- 
ance; a complete detailed history should be obtained, as the 
ear injury may be only part of a generalized trauma. 

The symptoms are bleeding from the ear, discharge, tin- 
nitus, vertigo and deafness. It should be noted that the per- 
forations in the drum are slow and uncert^ in healing and 
the tinnitus very cOfficult to cute. 

Treatment consists first of ascertaining the presence of ac- 
companying injuries. If the skull is fractured the ear canal 
should not be manipulated or irrigated, nor should the blood 
clots be removed, lest infection and meningitis follow. If a 
foreign body is present it should be removed before other 
treatment is attempted. After the ear has become diy the 
eustachian tube should be inflated in order to remove any ex- 
udate in the tube and middle ear and break up any adhesions 
which may form. The hearing should always be tested, as a 
nerve injury may haw resulted. It may be adi-isable to per- 
form tests of the vestibular apparatus. 


ACUTE PURUEEKT OTTOS MEDIA (O.M.PJt.) ' 

Acute purulent otitis media is characterized by persistent 
earache, redness and bulging of the eardrum. If the symptoms 
do not subside promptly, myringotomy should be performed. 
Myringotomy.— hlyringotomy (incision of the eardrum) 
has completely replaced paracentesis (puncture of the drum) 
as a method of opening the drum. Paracentesis has been 
abandoned because it has proved ineffective, it fails to permit 

proper dramage from the middle ear and attic and necessitates 
repeated operations. 

Tec/wic.-The myringotomy knife with a cutting edge 
rajer than a sharp needle-like point, should be used and fte 
mcismn made from below upwards in the posterior part of the 
Th. permits ,4e,Me drairmge fZ Ute impt! 
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tent areas of the middle ear. The upward incision allows 
better control of the knife as one works against gravity and 
away from the canal wall. A rash downward incision will fre- 
quently cut the canal wall and if dehiscences are present, 
espedally in an infant, the jugular bulb may be opened with 
resulting severe hemorrhage. The upward indsion should be 
carried into Shrapnell’s membrane, but should not go through 
the thin tegmen t5Tnpani, as meningitis might result. Ind- 
sion of the canal wall may result in severe bleeding or infection 
of the wall. 

General anesthesia is invariably preferred for myrin- 
gotomy, except in children under eighteen months. Local an- 
esthesia should be used only on adults when general anesthesia 
is contraindicated or not available. It is usually only partly 
effective. For local anesthesia equal parts of cocaine, menthol 
and phenol are mixed and cotton dipped in this mi.xture is 
placed against the drum for fifteen minutes. 

Indications and Timing. — The advisability of myringotomy 
and its proper timing frequently pose a delicate problem. 
There are some phj^icians who are not in favor of myringot- 
omy at any time but prefer to wait for spontaneous rupture 
of the drum. The very great majority of otologists, however, 
do not agree with this practice. E-xperience with otitis media 
and its complications soon compels one to favor myringotomy 
whenever it is indicated. Undue postponement of this pro- 
cedure leads to complications. Some otologists believe the op- 
eration should be done at the earliest sign of acute purulent 
otitis media. Williams^ studied a group of cases resulting from 
scarlet fever, measles and chickenpo.x and found that early 
incision of the eardrum gave the best results. It is our belief 
that each case should be judged individually. 

The indications for myringotomy are earache, fever, head- 
ache, sleeplessness, deafness, redness of the drum, bulging of 
the drum, swelling of the canal wall and mastoid tenderness. 
Inadequate drainage from a small, spontaneous perforation 
may be cause for myringotomy. In small children or infants 
with high temperature and rapid bulging of the drum, mj-rin- 
gotomy should be done earl}'. In adults, unless the pain^ is 
very severe, one should wait for bulging of the drum. M}’rin- 
gotomy must sometimes be repeated because of inadequate 
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drainage or recurrence of simiptoms. These _^ses must be 
dosely obserx’ed for signs of surgical masloiito. To ts- 
pect myrmgotomy alwaj's to prevent this condiUon will lead 
only to disappointment. 

Treatment of the Discharging Ear.— Followmg mjTin- 
gotomy the patient should be kept at rest in bed and the 
progress of the infection obserx’ed daily. Ha\dng once estab- 
lished drainage from the middle ear, everj' effort must be . 
directed toward maintsdning it. If the discharge is thin and 
drainage is free, dry wiping of the entrance of ear canal 
ran be carried out by, a nurse or attendant, using a cotton- 
tipped toothpick. This procedure should be supplemented by 
dry wiping of the canal down to the drum on the daily visit of 
the otolo^t. After twentj^-four to seventy-two hours the dis- 
charge may become thick and clotted in the canal, so that the 
accmnulated discharge may act as a mechanical bamer to 
drainage, even though the myringotomy opening is adequate. 
In this event we ad\nse irrigations with warm normal saline or 
saturated boric add solution. These can be safely carried out 
by patient or attendant by means of an all-rubber ear syringe 
or a glass return-flow tip attached to a douche bag. WTien the 
discharge begins to subside, alcohol and boric drops in the ear 
aid in establishing antisepsis of the ear canal and prevent in- 


vasion bj^ organisms of putrefactive tj'pe. 

In addition to the direct management of the infected ear, 
treatment of the nose, nasophaiymx and accessory sinuses 
should not be neglected. We recommend the instillation of 1 


per cent ephedrine hydrochloride in normal saline or a 0.25 to 
1 per cent neosynephrin solution intranasally every four hours 
with the head in the vertex dependent position. If the infec- 
tion in the ear is preceded or accompanied by purulent sinusi- 
tis, we recommend irrigation of the involved sinuses. 

Concerning the efBcacx'^of treatment of acute purulent otitis 
media prior to the use of chemotherapy, Dr. E. P. Fowler Jr ~ 
states that in 963 cases treated at the Vanderbilt Clinic with- 
out chemotherapy, 79 per cent of all bacteriologic times of 
discharging ears dried up in less than four weeks, and' 35 ner 
cent ceased to discharge in less than one week. 

New Methods of Treatment: Chemotherapy.— The ad 
vent of the new chemotherapeutic agents, sulfanilamide, sid- 
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japyridine and sidfatitiazole, has extended the horizon in the 
treatment of acute infections. In their application to the prob- 
lem of otitis media these questions arise: 

1. When should they be used? 

2. Should they be used in conjunction \vith methods already 
outlined? 

3. What change in the clinical picture should one expect 
with their use in acute purulent otitis media? 

4. What constitutes adequate dosage? 

In answer to the first question, we believe that they should 
be reserved for those cases of acute purulent otitis media which 
are severe in t3q3e and which do not respond promptly to the 
ordinary care which we have outlined. In short, we do not 
recommend their indiscriminate use. Investigation to date has 
revealed that sulfanilamide is most effective in the treatment 
of beta hemolytic streptococcus infections, that pneumococcus 
infections respond best to sulfapyridine, and that sulfathiazole 
is better employed in combating staphylococcus infections. In 
the event that one drug is poorly tolerated, it is advisable to 
substitute one of the others. 

Answering question 2, we must emphasize that the older 
methods, mydagotomy and care of the nose, nasopharyn.x and 
the accessory nasal sinuses, are the keystone of rational treat- 
ment. The patient should be confined to bed, preferably in 
the hospital, where the effect of these drugs on blood picture, 
blood levels and immunologic response can be closely observed 
and controlled. We condemn the practice of giring small am- 
bulatory doses. 

Regarding question 3, the changes in the clinical picture 
which we have repeatedly observed are, first, the tendency of 
these new drugs to mask the usual clinical warnings of mas- 
toiditis; and second, to produce toxic reactions, chills and high 
fever which mimic the picture of incipient intracranial com- 
plications. 

Dosages. — Adequate dosages of the various drugs, which 
have been worked out on the basis of blood level concentra- 
tions, are described below: 

1. Both sulfanilamide and sid japyridine should be given on 
the basis of 0.2 gm. per kilogram of body weight for the first 
twenty-four hours. The dosage should then be reduced to O.I 
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gm. per kilogram as long as treatment is continued.^ The drug 
should be given every four hours, day and mght, m order to 
maintain an adequate blood level. Bicarbonate of soda in doses 
of 0.3 to 0.8 gm. should be given vfith each dose^ of the dimg. 

2. As to siilfathiazole, we recommend an initial dose of 0.1 
gm. per kilogram of body wei^t, followed after four hours by 
a dosage of 0.3 gm. per kilogram for the twenty-four hours, 
in divided doses. The initial dose should not exceed 2 to 3 
gm. and each succeeding dose should not be over l.S gm., with 
a maximum total dosage of 9 gm. in twenty-four hours. Ade- 
quate fluid intake must be maintained. 

In otitic infections, where one is dealing with probable 


bone necrom, chemotherapy should be continued beyond the 
period of apparent clinical cure in order to forfend against re- 
cunence of infection. "iiTien the patient does not seem to re- 
spond to chemotherapy, his failure to produce antibacterial 
antibody should be suspected and determined. In these cases 
immune serum should be administered.* In the authors’ 
study* of 183 unselected cases of otitis media in children, 
ninety-three of these received chemotherapy and eighty-eight 
control cases were treated by the usual methods. In this 
series it was obsen'cd that the duration of the aural discharge 
was reduced by one third in the group receiving chemotherapy, 
and the number of mastoidectonues in this group were reduced 
by about one half. 


CHROmC PtmULENT OTITIS MEDIA (O.MJ>.C.) 

Chronic purulent otitis media is not so common as formerly, 
probably as a result of the more thorough treatment of acute 
otitis media today. However, it remains as difficult a problem 
as ever; nor do the recent chemotherapeutic developments 
offer much help, owing to the inherent bony necroses involved 
pe first question to be decided is the type of therapy. Should 
It be nonoperative, minor or major operative? Excluding 
^es which show sjTnptoms or signs of impending or actual 
mtracramal complications, such as facial paralysis, labyrinthi- 
bs, me^giPs and brain abscess, treatment should first be 
medical or minor operative in scope. 

Ninet>^ per cent of all patients widi chronic purulent otitis 
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media treated in the authors’ private practice were discharged 
with dry ears after a period of treatment. Almost all of these 
were permanently dry. Of those who presented recurrent dis- 
charge, almost all responded to another course of treatment. 
It has been noted that, in dime practice, operation is much 
more frequently necessary for this condition. 

The prevention of chronic purulent otitis media lies in 
the prevention and proper therapy of the acute purulent dis- 
ease. All cases which show persistent discharge in spite of 
careful treatment, including tonsillectomy and adenoidectomy 
when indicated, should have a simple mastoidectomy per- 
formed. Patients with perforated eardrums should not be per- 
mitted to swim or dive. Bathing caps or ear plugs should be 
worn while in baths or showers to prevent the entrance of 
water into the ear. The nose and sinuses should be properly 
treated. Infected antra should be irrigated. 

The local treatment of the ear consists in the institution of 
a systematic deansing of the canal and middle ear at regular 
intervals of three to seven days. This condition is one in 
which scrupulous attention to detail is the most important fac- 
tor in success. First, the discharge must be removed, and dry 
treatment is preferable, although an initial irrigation may be 
necessary. After this the ear should not be irrigated. Perox- 
ide may be used to remove the discharge and the detritus; the 
canal and middle ear are now thoroughly dried, preferably 
with alcohol on cotton. 

All polyps and gramdations should be removed with snares, 
punches and curettes, using local anesthesia with adrenalin to 
control the bleeding. General anesthesia is not favored be- 
cause its use increases bleeding and makes visualization diffi- 
cult. The bases of the growths are cauterized with 50 per cent 
silver nitrate in small amounts accurately placed, A powder 
combination of boric acid and iodine is insufflated into the 
middle ear. 

The home treatment consists in keeping the nose dean, 
cleansing the outer canal with clean cotton, and the use of al- 
cohol drops. If discharge persists in spite of conscientious 
local treatment and the hearing is markedly reduced in the 
affected ear, radical mastoidectomy should be performed. 
However, if the hearing is good, the modified radical operation 
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should be the operation of choice. Although this operation is 
less apt to produce a dry ear, it at least lessens the threat of 
intracranial compUcations, and it preserves the hearing. 
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SOME FimDAMENTALS OF PSYCHIATRY 

.Although there still exists among many medical men an 
idea that psychiatry is too complex a specialty to warrant any 
attempt to acquire a worldng knowledge of it, the number is 
fortunately diminishing. Those who have equipped them- 
selves with this knowledge are finding it of material aid in their 
practice of medicine, especially in communities where there is 
no psychiatrist and the doctor must necessarily be both phys- 
ician and specialist. But even in large metropolitan areas 
where psychiatrists are available, familiarity with the funda- 
mentals of psychiatry is a valuable adjunct to the doctor in 
the management of baffling complaints and sjTnptoms failing 
to yield to the usual methods of treatment. 

It is the phj'sician who usually has the first contact with 
the mentally disturbed patient. By training himself in the art 
of obseiAing accurately every patient’s general behavior and 
reactions, he will not only resolve some of his own difficulties 
with regard to diagnosis, but will be in a position to help at 
least a certain number of unfortimate individuals before it is 
too late. The percentage of cures, parUcularly in conditions 
like schizophrenia and general paralj^sis when recognized early 
has risen under modem methods of treatment in our psychi- 
atric institutions. 


THE PROPER PSYCHIATRIC APPROACH 

More than fifty years ago Spitzka wrote; To the experi- 
enced aheimts there n no mare mggesthe sign of mental dis- 
order than the insane expression, attitude, and manner. 

703 



PERRY ir. LldlXENSTEIN 


704 


There is no reason why the average physician as well as 
the alienist cannot detect deviations from the normal. A care- 
ful analysis of the disturbed patient’s history, as obtained from 
his relatives and from himself; a study of his demeanor while 
in the office; and a thorough physical examination should make 
it possible for the general practitioner to make a tentative 
diagnosis of mental disease. 

Eliciting the History from a Relative or Friend. — In 
the majority of cases, the psychosis presents an accentuation 
or distortion of prepsychotic traits. For this reason, if at all 
possible, information should be obtained from a relative or 
close assodate of the patient regarding the type of personality 
with which one is dealing. This is necessary for diagnostic 
purposes. It is not absolutely essential in medicolegal prac- 
tice because such facts may be included in a hypothetical ques- 
tion propounded to the expert. 

History taking should be orderly, that is, it should progress 
from one stage of the patient’s life to another. Every factor in 
that life is of importance. Were gestation and birth normal? 
Did the patient have the usual childhood diseases? Was he 
considered a “nervous” child? Did he ever have convulsions 
or epileptic seizures? Did he have any illnesses during ado- 
lescence? Did he sustain any injuries during childhood or 
adolescence? Has he ever e.xpressed fears or a feeling of in- 
security? Has he exhibited peculiarities of conduct? 

Did he graduate from grammar school? From high school? 
From college? Was he a good student? 

What about his working record? While working, has he ap- 
plied himself diligently? How many positions has he held? 
How long did he remain in each? Was he discharged? Did 
he quit of his o\vn free will? 

How does he spend his leisure? Has he any hobbies? Has 
he many friends? Is he a good mixer? 

What about his .sex life? How does he .satisfy the sexual 
urge? Does he associate with girls, or prefer boys? 

Has the parient had any recent c.xperience leading to frus- 
tration of hopes and wishes? Has anything happened to injure 
his pride? Has some social experience led to disillusionment? 

Demeanor. — It is highly essential to note the bearing or 
outward behavior of the paUent. Does he grimace? Does he 
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fidget? Does he appear to be frightened? Does he glance be- 
hind him from time to time? „ ^ T T, 

Emotional reactions are important. Is he sullen. Is he 
depressed? Is he happy, optimistic and pleasant? Is he sdly? 
mat is his emotional tone as he answers questions? Is bis 
emotional response adequate or inadequate? Does he become 
excited? Is he apathetic? 

Physical Status. — ^The general build of the patient may 
be significant. 

Dementia praecox (or schizophrenia) is most often seen 
in the asthenk and atMetk types. The asthenic individual 
(leptosome physique) is delicately built: his chest is flat, his 
neck and extremities are long, his shoulders are stooped, and 
there is often visceroptosis. The athletic status is character- 
ized by a narrow pebds and prominent musculature: the 
shoulders are broad, the chest is wide, and the hands are large 
and strong. 

Dementia praecox is found, also, in the dysplastic type 
which is characterized by disturbance in function of the glands 
of internal secretion. Hinsie has subdivided these individuals 
into three groups: (1) elongated eunuchoids, (2) eunuchoids 
with fat abnormalities, and (3) indmduals showing infantilism 
and hjTpopIasia. 

Manic-depressive psychosis is most frequently found among 
those of another type, the pyknic. People of this status have 
a rounded figure with a more or less even distribution of fat; 


the torso, neck and extremities are short, the abdomen is large, 
the chest has a large circumference, and the skull is large and 
round. The skin and muscles are soft and smooth. 


Questioning the Patient. — Avoid asking direct questions 
as much as possible. Althou^ certain patients may be asked 
direct questions, it is best to accustom one’s self to the indirect 
method of examination and so avoid making suggestions that 
might influence the patient’s answer. For example: 

W’hen trying to elicit hallndmtory manifestations, do not 
ask, “Do you hear voices?” If the patient has something to 
gam by a diagnosis of mental disturbance (as in a court action 
for head mjury m which the patient is the plaintiff) , he is very 
apt to respond eagerly with, “Yes, I beat voices.” 


VOJ- 25 — 45 
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When eliciting delusions, do not inquire, “Are people trv- 
ig to harm you?” Instead, ask: 

"How do you get along ^\'lth members of your family?” 

"How do you get along with people in general?" 

“Have you any friends?" 


In a recent investigation, the following line of interroga- 
on was pursued with an excellent response as to both hallu- 
inations and delusions: 

Q. "How do you sleep at lugfat?" 

A. “I sleep very little." 

Q. "Why?" 

A. "There are noises that keep me awake.” 

Q. “What are these noises?" 

A. “People calling me names, threatening to kill me, thrcatem'ng to 
poison me. 1 have to stuflf the cracks in my door and windows. They 
introduce poison gas through these." 

Q. “Why do they wish to kill you?" 

A. "They think I know too much.” 

Q. “Yes,” (sympathetically) “go on.” 

The entire story followed. In many cases it is necessary 
) dig and dig; one must never let up. 

The answers to questions as to delusions and hallucinations 
sually reveal evidence of passivity feelings {control by an 
eternal agency). The following case is illustrative: 

A woman walked into my ofince recently to complain of a roan who wished 
kill her with serum. He would inject her with a needle which gave her a 
emor and a constant stiff neck. She never saw him do it, but said she could 
ways see the mark. She ciidn't know bis name. 

Q. “How do these needles affect you?” 

A. “They make my thoughts clear to him; be can read them and knows 
just what I am doing.” 

Q, “What makes you believe that this is so?" 

A, “I am always in a dare. He hypnotizes roc. He directs all ray actions. 

He wants to kill me.” 

Q. "Do you ever try to resist doing these things?" 

A. “He makes me do them against my will. He even has sccual relations 
with me in my sleep. I can't do anything about it because he makes 
me do what he wishes." 

Q. "What else does he do to you?” ^ 

A. “He gets people to say bad things about roe over the radio. I’ve 
heard roy name mentioned.” 


It is strange how very often paranoid praecox patients state 
at they hear their names mentioned over the radio. They 
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sometimes say that they hear son^ which are for their bene- 
fit, and may state that their names are mentioned in these 

songs. , . 

After eliciting information as to hallucinations and delu- 
sions, continue questioning for compiUsiovs. Useful questions 
are; 

“Is theie anj'thing else that bothers you?” 

“Has-e }T3U ever tried to get rid oi these ideas?" 

"Do you find that you cannot rid youtsdf of these ideas?” 

“WTiy?” 

“Th^ tHngs must have made you very nervous. In nrhat sray have 
the}’ made you nervous?” 


The reply usually indicates that the individual cannot 
attend to his work and cannot make decisions. If this be the 
case, continue the interrogation: 

“Do you feel that you must do things in a certain n’ay?” 

"Do you feel uncomfortable unless you do them in this certain n’ay?” 


In testing moods inquire, how do you feel today?” 

Note the patient’s reactions and appearance during your in- 
terrogation and be guided accordingly. For example: 

‘Y'ou don’t seem s’ery happ}’. Do you alwaj’s fed this ivay?” 

“Are there times nben you fed happier?” 

“Hovr do you fed ton’ards life?” 

The orienfaiion of the patient should be investigated. 
Helpful questions are; 

“WTiat is your name?" 

“Do you know ■what day of the neck this is?” 

“What month is it?” 

"What year?” 

“WTiat place is this?” 

"Do you knovT nho I am?” 


inv thP 1 ^ the patient s general memory can be gained dur- 

g proems of takmg the patient’s own history as to his 
family , sAool ^d background. Spodal memory mTy be tested 
by questions like the following- 


of the United States?” 
_WT>o was the President before him?" 

_ the capital of the United States.” 
tVhat IS the capital of this state?" 
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There are a number of methods of inquiry into retenlivc- 
ness and fecoUection. One may begin by saying; 

'I am going to give you three things to remember. I shall ask you to 
repeat them later. The three items are; MRS. JONES, 42S BRIDGE 
STREET, THIRD FLOOR.” 

Continue to talk to the patient, or ask a few miscellaneous 
questions, for three to five minutes. Then ask him to recall 
the three facts he was to remember. Next ask him to repeat 
six numbers in the order in which he hears them. {Example: 
4-2-6-3-9-S, or 8-2-1-6-4-9.) Next, ask him to repeat a se- 
quence of numbers backward beginning with four numbers, 
then five numbers, and six numbers; {Example: 4-I-6-2; 
3-5-2-I-8; 1-9-8-4-2-6) . Give the numbers slowly and dis- 
tinctly. 

Ask the patient to do simple sums in addition, subtraction, 
multiplication and division. Give him simple arithmetical 
problems to solve. {Example: You have SO cents. If yon 
went into a store and spent 5 cents for bread and 3 cents for 
a newspaper, how much change would you get?) 

Give the patient three words and tell him to use them in 
a sentence. {Example: Man, gun, dog, or Boy, water, bucket.) 

Now tell the patient a story and ask him to repeat it in 
substance. Example: 


Cowboy Story 

A cowboy from Arizona went to San Frandsco with his dog, which he 
left at a dealer’s while he purchased a new suit of clothes. Dressed finely, be 
went to the dog, whistled to him, called him by name and patted bim. But 
the dog would have nothing to do with him in his new hat and coat but gave 
a mournful howl. Coaxing was of no avail. So the cowboy went away and 
donned his old garments, whereupon the dog immediately showed bis wild 
joy on seeing his master as he thought be ought to be. 

Memory also involves imagery and imagination. A dis- 
cussion of these is not necessary in this paper. 

As a test of recognition, give the patient a sheet of paper 
on which are written three disconnected sentences. .Mlow him 
to study each sentence for one second, then remove the paper 
and give the paUent another sheet on which there are listed a 
dozen or so disconnected sentences including the sentences 
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previously presented. AUow five seconds lor the patient to 

designate the sentences originally seen. ^ 

Present to the patient three cards in sequence on which 
there appears a nonsense word {axyct). Allow one second for 
study of card. Then present a list of ten nonsense words. 
Allow ten seconds for recognition of original nonsense word. 
Test judgment by reading a statement such as: 


Bffl JoMs’s feet are so big he has to putt his trousers on orer his bead. 

or 

One day a man called at the post office and asked if there was a letter 
waiting for him. 

*TVhat is your name?” asked the postmaster. 

“Why,” said the man, “j'ou will find my name on the envelope.” 


After either statement, ask, “TlTiat is foolish about that?” If 
the response is ambiguous, inquire, ‘TlTiy is it foolish?” For 
other test sentences see the section on Absurdities in Form L, 
ReiTsed Stanford-Binet Scale (Tennan and Merrill; “Meas- 
uring Intelligence”). 

With regard to insight, ask the patient if he has any plans 
for the future; encourage him to go into detail. If your ex- 
amination has revealed an abnormal thought pattern, it is ad- 
visable to ask the following; 

“You certainly must ha\’e given these matters that trouble you a great 
deal of thought How do you explain your difficulties?” 

“Do you think there is something the matter with you?” 

If the patient replies in the negative, do not give up. 

“Well, if there is nothing the matter with you, what do you think 
prompted your mother (friend or relative) to bring you to my office?" 
Do you think you are just as well now as you ever were in your life?” 


The patient may have ideas of reference. . He believes that 
people on the street look at him in a peculiar way. I\Tien he 

p^ses people talking to one another, he is sure they are talkin g 
about him. ® 


Finally, ask the patient if he has any special complaints 
such as achK or pains. It is possible that these are hyto- 
c wndnacal ideas. If not, the answer may lead to the dis- 
covery of a delusional content. 

The history given by the patient, the collateral history ob- 
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tained from relatives or friends, the examination of the patient, 
and your observations of his demeanor during the examina- 
tion should enable you to judge the patient’s mental status 
vrith a fair degree of accuracy. If you will now familiarize 
yourself with the outstanding features of the most common 
forms of psychosis you will be well on the way to diagnosing 
correctly the exact nature of your patient’s illness. 

SCHIZOPHRENIA 
(Dementia Praecox) 

Schizophrenia is used synonymously with dementia prae- 
cox. The term “schizophrenia” was introduced by Bleuler in 
1908, and means “splitting of the mind.” It is a mental dis- 
order, most commonly seen in puberty and adolescence, char- 
acterized by a splitting of the thought content, a loss of interest 
in the environment, disturbances in conduct and emotions, and 
a severance from reality. According to Bleuler, “the thought 
processes are controlled by groups of ideas that have a strong 
emotional interest for the personality.” There are several 
forms or degrees of schizophrenia. 

Simple: 

The onset is marked by an insidious change in personality. 

Loss of initiative. The patient may become a vagrant. 

Indifference, iistiessness, irresponsible and not interested in environ- 

ment. 

Poor emotional tone. 

Judgment and insight ore usually faulty. 

Social maladaptation. 

Orientation is not defective. 

Memory Is usually not impaired. 

Intellect is seldom damaged. 

Hebephrenic: 

Onset: inridious in some cases; subacute in others. 

Emotional dilapidation. 

Impulsive behavior; 

Periodic excitability in some cases. 

Personality disintegration and rapid deterioraUon: 

Mannerisms. 

Silliness. 

Incoherence. 

Prominent recessive features. 

Fantastic ideational processes; 

Ideas of reference. 

Ideas of Influence. 
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OatatoDic', 


Usually occurs beOc«n fiftteu Mvd tssenty-five years of age; tte 
™ beTcute aud is frtquenUy precipiUted by arr easoUonal eipe- 

is noncomruuracative or stuporous at one time, markedly 
excited at another. 


If eidted: . . . 

May present great cxciteroent and , agitation. 

Impnlsii’e acts Ircquent. 

May be assaultive. 

Repeats certain words and gestures os’er and over. 

Speech may be disconnected. 

If stuporous, negativism* b usually present; 

Resbtant to all movements, refus i ng to talk, walk or rat. 

May tightly dose jaws and eyes and clench fists. 

May be resistant to all spontaneous motion, but responsive to any- 
one who starts him iralking or moiing. 

A statuesque attitude may be assumed and retained lor a long time; 
Masklike fades. 

Fixed, blank gaie. 

No reaction to painful stimuli. 

May drool saliva. 

May grimace. 

May be unable to control bowel movements and so soil himself. 


Paxanoid (Typical). — ^Paranoia and paranoid schizo- 
phrenia are not synonymous. Paranoia is a mental disease 
characterized by a definite sj'stem of delusions, with little or 
no disturbance in dariti' of thinMng. There is little deteriora- 
tion and the person may carry on for many years and indulge 
in a useful life. There may be balludnations in some cases. 
Paranoid is an adjective meaning “resembling paranoia.” 


Panmoid schlxophienia occurs later in life, as a rule, than the other 
forms of schizophrenia. 

The onset b usually gradual, with slow deterioration. 

There b severance from re^ty. 

Delusions may be numerous and changeable; 

Delusions of persecution are most common. 

Ideas of influence may he prominent. 

Ideas of reference are occasionally present. 

HalludnatiDns. 

Disturbed assodations. 


inadequate afiect (mood), 
insight; may be poor. 

Speech; nay be spontaneous, but guarded. 

Mraoty: usually good. 

_ Dnentation: unimpaired, as a rule. 

duces suggestion immediately 

oppmite 05 what be b """ 
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Paranoid (Atypical) —At times one meets with schizo- 
phrenics who present manifestations of both the paranoid and 
catatonic varieties of schizophrenia. Less often the paranoid 
patient develops paresis or will present senile signs so promi- 
nently as to color the picture of paranoid schizophrenia. 

The condition may develop in mental defectives; it may 
also occur in the epileptic person. 

Prognosis for Schizophreiiia. — With modern treatment, 
the outlook for the schizophrenic is much better than it was 
several years ago. Insulin and metrazol have given much hope. 
Insulin treatment has been responsible for more recoveries than 
has metrazol. On the other hand, metrazol treatment has pro- 
duced a greater percentage of improvement in the condition 
of patients. Electric shock treatment, now being tried, has 
been effective in certain cases. 

As to cure, the catatonic type has been most benefited, with 
the paranoid form next in frequency; simple and hebephrenic 
types of schizophrenia have the lowest rating, being almost 
unaffected by any of the modem methods of therapy. 

As to improvement, the catatonic, the simple and the par- 
anoid types nm about even; the hebephrenic form shows the 
poorest result. 

The prognosis as to cure depends largely upon the age of 
the patient and the stage of the disease at the time treatment 
is instituted. The younger the person, the better the prognosis; 
the earlier the stage, the better the prognosis. On the other 
hand, it as been found that when schizophrenia begins at an 
age between twenty-five and thirty years and treatment is in- 
stituted early, the results are better and there is less chance 
of recurrence than in patients who are fifteen to eighteen years 
of age when the disease begins and treatment is immediately 
instituted. 


MANIC-DEPRESSIVE PSYCHOSIS 

In this form of insanity, mania and depression may alter- 
nate. The term includes simple mania and melancholia, recur- 
rent mania and melancholia, periodic mania and melancholia^, 
and circular or c3'clic insanity, which is a state charactenzed 
by altemaUng manic and depressive phases without any quies- 
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cent intervals. Hereditary and constitutional factors play an 
important etiologic role. 

Manic Phase; 


nvbomania- a state of mfld eidtement; moderate ms^iy. 

paUent shows great Eelf^eonfidence, is almost alwa>-5 snuling, 

buoyant, and everj-thing is just fine. 

He mV suddenly show great anger and become argumentative, 


abusive and bosUle. . , 

He is generall)- talkatir-e, boastful and flighty, one thought seemingly 

giving rise to another. . . , , 

His attention is readily distracted and he lacks insight. 

Because of his grandiose feeling and confidence in his abiUly to do 
great things, he may plunge recklessly into business ventures mth 
the idea of making much money. 

Memory: good. 

Orientation; usually good. 

Hallucinations: seldom present. 


There is a milder type oj hypovtania which is simply char- 
acterized by loquaciousness, a feeling of being satisfied with 
oneself, with no distractability or boastfulness. Insight is 
present and the person may be gainfully engaged and very 
successful in his work. 


Mania: a variety of insanity characterired by an expansive emotional 
state such as vrild excitement and a tendency to violence; 
insanity vnth exaltation. 

There is fluctuation of mood, from great euphoria to great ex- 
dtement and anger. 

Profanity is not uncommon even in women. 

There are delurional trends: 

The patient may decorate himself with rags, feathers, medals 
and buttons. 

Ideas art flighty. 

Attention is eaaly distracted. 

WTien explaining something, the patient may go into great detail, 
sdthout system and frequently using words which sound all 
right but which have no relationship to each other (dang). 

He may be noisy and shout 

If he hurts himself, he may pay no attention to it 

Although sleeping little, he does not seem to be fatigued; there 
may be loss of weight 

There may be absence of recognition of relatives, or strangers 
niay bt niistflkra for relatives. 

Women may expose themselves and invite sexual intercourse. 

Memory U good. 

Orientation is seldom affected except in extreme r ases 
bttle impainnenC 
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Depressive Phase: 

ZlSd; The patient simply feels out of sorts. His complaints are 
vague. The appetite is poor. He is sad, feeling physically 
unable to perform tasks and mingle ssdth people. He may 
feel that he is neglecting his family. There is lack of initia- 
tive and interest. 

Relatively severe; The patient may state that he is veiy ill, that he 
suffers from some physical illness. His appetite is poor, he is 
losing weight, and is constipated. He is so fatigued that 
every motion is an effort; he is too tired to walk and will 
not do so unless forced. He is estrcmcly gloomy and his 
tears flow on the least provocation. 

If completely depressed, he answers questions in a low tone, 
without facial expression: 

The thought processes are greatly retarded. 

Everything seems unreal and there is an overwhelming sense 
of inferiority. 

He suffers from a feeling of guilt because he is completely 
useless to himself and his fanaily. 

At times there is great apprehension; something terrible is 
about to happen. 

There may be fleeting delusions, hut hallucinations are un- 
common. 

Memory is intact. 

Orientation is intact. 

Severe; 

The condition is one of stupor: 

The face b expressionless. 

The patient wfll not talk. 

He has no interest whatsoever in bis surroundinc- 
He cannot be made to cooperate. 

He may soil himself. 

Tube feeding may become necessaiy. 

Mixed Forms; 

Kraepelin has dbtingubhed she mixed t>'pes, characterized by: (1) 
agitated depression, (2) manic stupor, (3) unproductive mania. 
(4) depressive mania. (5) depression and flichts, and (6) inhibited 
mania. 

Prognosis of Manic-depressive Psychosis.— Tlie ind- 
dence of manic attacks is usually eve^ sh; months; of depr^- 
sive attacks every nine or ten months. It does not necessarily 
follow that because an individual has had one episode he wii) 
develop others. However, recurrence is particularly common 
in those who have had an attack early in life. Depressive 
states are more frequent in adults than in adolescents. Even 
after several episodes, the mind need not be affected as regards 
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intelligence. Insulin has had no curative efiect upon tWs form 
of insanity. Regarding the mild hj^onjamc, it is at t m 
difficult to decide -whether hospitalization is necessarjf, 
lieve it inadiTsable to make any definite ruling in tiiese cases. 
At times psychiatrists state that the mild hypomanic state a 
forerunner of a true manic condition. Pollock states, in dis- 
cussing recurrence of attacks, “in more than half of the cases 
there is no recurrence of attacks of sufficient severity to cause 
readmission to a hospital for mental disease.” 

PSYCHOSES DUE TO ALCOHOL 


Delirium Tremens: 

Onset: acute, characterized by great motor itsUessness and delirium. 
The pulse rate is increased. 

The temperature rises. 

Face: usually flushed and perspiring. 

Eyes; the conjunctivae are congested, the pupils dilated. 

Speech: indistinct. 

Tremors of the tongue and fingers. 

Ataxia. 

Urine; may contain albumin. 

ATsual, tacffle and olfactorj’ haHucinations may be present; 

Yisual hallucinations are particularly terrifj’ing. 

The patient is fearful, apprehensive and unable to deep. 

He b confused and disoriented, -vcith ct)iisciousness clouded. 
Epileptiform seizures occur in some cases. 

The attack may be foUo-sved by complete amnesia for the events 
occurring during its course. 


Alcoholic Paxaaoia; 

AccentuatioD of previous personality defects. 
Delusaons of infidelity and of persecution. 
Suspicious. 

Audiloiy iiallucinaUons toay be present. 
Sensorium may be fairl>' dear. 


C^Repoot.— X was forty years of age, a married plumber, the father of 
^ a drinker. He had always been jealous and 

stubborn and could not be reasoned with. Family quarrels were frequent. He 
1 ° ^e men with whom he worked were sajung things 

wa. n untrue, and said that the last child 

wife Of oterSl'foSU^^ 
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Korsakoff’s Psychosis {Chronic Alcoholic Delirium): 

Orientation is markedly disturbed. 

Confabulation. 

Falsification of memory. 

Headache and dizriness. 

Syncope. 

Alternation of mood from amdety to indifference, irritablity and sus- 
picion. 

Susceptible to external stimulation and suggestions. 

Signs of polyneuritis (wrist drop, etc,) usually present. 

Amnesia for events immediate and remote may occur following re- 
covery. 

Acute Alcoholic Halluciuosis. — ^This is a phenomenon 
of habitual alcoholism precipitated by overindulgence. 

Hallucinations, causing great fear and a marked reaction; 

Auditory. 

Olfactory. ♦ 

Visual (occasional). 

Delusions of persecution and Ideas of reference. 

Suidde may be attempted. 

Sensorium; clear. 

Orientation; good. 

Amnesia for certain events, following recovery. 

Case Report: A. B., thirty-two years of age, was a mechanic by trade, 
married, but childless. He was a chronic alcoholic and Irequcntly absented 
himself from home. On one occasion he met a certain man with whom he 
began sharing a room. One day A. B. commenced to pull down the shades. 
When his companion asked him why, he answered ncrs’ously that he was 
being watched, that people were calling him site names and were aceming him 
of homosexual practices. Voices were asking; "Why don’t you kill yourself?" 
His compatuon tried to reason with him. He svould not listen but ran up- 
stairs to the roof, intending to Jump off. His companion caught up with him 
just in time. A little later be went for a walk, during which the voices con- 
tinued to threaten; "If you don't kill yourself, we’ll kill you I" Coming to a 
liquor store, he dos’C head-first through the plate glass ndndow and sustained 
a severe gash in his scalp. He was taken to Harlem Hospital, where he 
showed great fear and had to be svatebed closely. He tried to squeeze bis 
head between the bars of his bed. A policeman attempted to stop him. He 
grabbed the poffeeman's gun, shot and killed him. 

A week later, the hallucinations and delusions disappeared. There was 
complete amnesia for the period. 


Chronic Hallucinatory Psychosis.— The manifestations 
are like those of acute alcoholic hallucinosis, but instead of 
lasting for a brief period of several days to a month, the patient 
conUnues to be psychotic until deterioration sets in. 
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Chronic Alcoholic Paranoid: 

The ddnaoTis become fired. 

Deterioration is progressive. 

The patitait becomes*. 

Irritable, abusive and readily aiigered; or 
JoBy, flippant and careless of personal appeaian^ 

He may bdieve that be is great >» ^ endeavor; or 

He may be moody and cry readily. 

Ability lessens. . . . u 

The power to keep the goal in mind d imini shes. 

Inattention supplants interest. 

Falsification and unreliability take the place of truthfulness and 
integrity. 

Suspidons displace confidence. 

Delusional trends of infidelity devriop and the patient becomes un- 
bearable to his family. 

Case Repost; B. C -was forty-two years old, a builder, married, chfldless. 
Although a member of a fine family, he was always a heavy drinker. He 
began to neglect bis family, staying away for daj's at a time. He would brag 
that he could build houses as well as anj’ man, but on several occasions was 
sued for producing unsatisfactory work. Formerly a good mixer, he began to 
shun all social functiow. He became markedly irritable and suspidous. He 
asked his wife on several occasions if she had had other men. His appearance 
deteriorated. Instead of neat he was slovenly. He became so inattentive that 
several times he was almost run down by an automobile while crossing a street. 

He became impotent. BQs disorientation progressed, and commitment to a 
state hospital became inevitable, 

PSYCHOSES DDE TO DRDGS 

Although the general practitioner rarely meets vrith psy- 
chosis due to drup, nevertheless it is desirable that he have 
some knowledge of this type of toxic psychosis. Without it, 
he may fail to recognize the basic cause of the complaints of 
patients who happen to be addicts. For example, a patient 
may consult the doctor complaining of cough, pain in the chest, 
espectoradon streaked inth blood, loss of weight and weak- 
ne^. Examination may disclose pulmonary tuberculosis. 
Without going into the matter further, the doctor may fh ep 
prescribe medication, possibly including an opiate, and advise 
the patient as to further treatment 

■dljen the patient telephones the nest day to say, ‘Tm all 
out of medicine, Doctor,” he is surprised. 

medicine,” he answers, “should have lasted you three 

“Well, I had such a bad night that I took it more frequently 



7x8 


PERRY M. UCHTENSTErN’ 


than you directed. Won’t you renew my prescription?” (He 
may say he dropped the bottle and it broke.) 

The doctor writes another prescription, gives it to the patient 
and never sees him again. Another doctor is consulted. The 
addict goes to first one doctor and then to another. 

Scrutiny of the arms and thighs for telltale bluish marks, 
or running his fingers over the skin of the patient’s arms and 
thighs for httle lumps or scars like vaccination marks, repre- 
senting ^^/e^ oj hypodermic injections, would have enabled the 
physician to discover the addiction. 

Most addicts suffer from bronchitis; a great many have 
tuberculosis. At first the drug acts as a sedative, decreasing 
bronchial secretion. Later, the effect is to irritate the bron- 
chial mucous membrane. This irritation, plus loss of appetite 
and constipation, leads to a toxic state which, intensified by 
the individual's irregular mode of living, predisposes to tuber- 
culosis. 

While taking the drug in quantity which is not excessive 
but is sufficient to prevent withdrawal symptoms the addict 
may behave as any other person. If he does not receive a 
sufficient amount he may develop these withdrawal symptoms. 
The suffering at such time is really intense. Yawning, sneez- 
ing, hallucinations, abdominal pains, vomiting, diarrhea, pains 
of a darting character in the legs, apprehension and suiddal 
tendendes occur during this period. The idea that an addict 
takes the drug to give him the feeling that he is sitting atop 
of the world is false. Once a person is addicted he takes the 
drug to prevent the suffering of withdrawal. 

The textbook concept of pinpoint pupils is not always true. 
The average addict presents pinpoint pupils only when he has 
taken a dose much too great tor his needs. This docs not 
imply poisoning, although it necessarily follows that if a suffi- 
dently large dose is taken by the addict to cause poisoning the 
pupils will be pinpoint. 

The respiratory rale is decreased in all addicts. In poison- 
ing it may be slowed do^wi to four a minute. 

Endocrine disturbance is manifested in many women ad- 
dicts by cessation of menstruation and by temporarj' sterility 
in men. 

Personal experience with many thousands of addicts, diir- 
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ing the years in which I was Chief Physician of Ae Tombs 
Prison and since that time, has led me to the conclusion that 
fully 50 per cent of the habitual users of narcotics had a psy- 
chopathic personality prior to their addiction. Those who 
were stable prerious to addiction develop a change in person- 
ality resembling psychopathic personality, with continued use 
of the drug. 

Psychopathic personality, as I shall state again later, im- 
plies a deviation from the normal characterized by defective 
volition, poor judgment, impaired reasoning power, and marked 
emotional instability. Those possessing such a personality are 
inaccessible, believe they know better than anyone else what 
they are doing, and seldom, if ever, profit by experience. 

Psychosis due to Morphine Addiction. — The habitual 
morphine user is a rather bitter person. Although he tries to 
give the impression that he does not care what the world thinks 
of him, he does. Many suicidal attempts are bom of the ad- 
dict’s realization that he is a social outcast, looked upon with 
disdain by the public. He becomes selfish and is concerned 
only with himself. He lives in a narrow world where criti- 
cism, authority and adrice are resented. He associates with 
other addicts, shunning society in general. Not all addicts, 
however, neglect business. Many professional people, for ex- 
ample song writers, are addicted to morphine because it gives 
them a sense of security and they believe that it enhances the 
quality of their work. 

Large quantities of morphine taken daily for many years 
will result in mental deterioration and, in some instances in a 
definite psychosis. The outstanding features of such a psy- 
chosis are; 

Dcluaons of persecution, 

Ddudons of infidelity'. 

Intense jealousy. 

Impairment of memory. 

DUturbauce in the pow to concentrate. 

Episodes of depression viith ideas ol seU-destruction. 


Psychosis due to Heroin Addiction.— Heroin a derivn 
ve 0 morphine but more powerful, is the drug favored h 
to unde™,rld ad&c He ete’upen , 
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more pronounced than is that of morphine: disintegration is 
quickiy evident. The heroin user is more apt to commit an 
overt act than is the morphine addict. 

^ Case Report; E. F. was thfrly-two years of age, and an actor by pro- 
fession. He was married but childless. He had been addicted to morphine for 
five years, and to heroin for seven years. 

When I examined him his basic personality revealed marked instability. 
During the last few years of his morphine addiction he had been unable to 
find work. He lost interest and became depressed. His wife, who was em- 
ployed, supported him. To save money he switched from morphine to heroin, 
which was less costly. He became more discouraged and depressed. Treat- 
ments for his addiction were always followed by a return to the drug. 

He became surly and seclusive, refusing to visit even his friends. He 
accused his wife of going out with other men, and, in particular, of being in 
love with a man in the office where she worked. He couldn’t sleep. If his nife 
tried to reason with him, he became resentful. He grew very jealous and began 
to follow her in order to see whom she met and on several occasions was assaul- 
tive. He developed the delusion that he was being watched and followed by the 
police. It finally became necessary to commit him to a private sanatorium 
where he was again taken off the drug. After three months he was discharged 
as a “recovery.” Several months later I again had him as an addict patient. 


Psychosis due to Cocaine Addiction. — Psychosis due to 
addiction to cocaine is much less frequent, e.'icept in certain 
communities, than it was a few years ago, due to the growing 
popularity of marijuana. In other words, marijuana (Can- 
nabis indica) has, in great measure, taken the place of cocaine. 

Effect of the drug before addiction has been firmly estab- 
lished: 


There is a feeling of exhilaration. 

The stream of thought is facilitated. 

Great energy is engendered. 

The addict becomes talkative and someu'mes very' m’tty. 


As addiction develops: 

There is a marked interference with moral salucs. 

The addict becomes confused; the sensorium is disturbed. 

Irritability and surliness may replace a presaously agreeable disposi- 
tion. 

Delusions make their appearance: 

Delusions of persecution, often directed against raembea of me 
family, are common. 

Hallucinations, particularly visual, arc frequent and troublesome^^ 
Restlessness brings about what is commonly called “the leaps ; me 
individual seems to jump around. 
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The history reveals: 

A prcx-iomb- erisUns psychopathic penonality in the majonlj ol cases. 
Diminisiiing appetite. 

Loss of wdght. 

IncreasiiiK weaVnrss. 

A sensatiL as of hugs aasvling under the skm. 


Physical findings: 

Emaciation. 

Anemia, 

Increased pulse rate. 

Dilated pupils. . , r j i ' 

Twitching of various muscle groups, particularly of the faa and egs. 

In many cases, there is aUophy of the muscles of the hands and legs, 
with wrist and ankle drop. 

Tremors of the hands and tongue are usually presenU 

Speech may be slurred. 

ConsTilsions may occur. _ • v v 

Drying of the mucous membrane of the nose is present in those TVho 
take the drug hy sniffing; ulceration or perforation of the nasal 
septum is not uncommon. 

A psychosis may des'elop. The foliowing history best iDuslrales this 
condition: 

Case Repoet: G. thirty-three years of age, white, single, without 
occupation, began usin g cocaine through esil associations. One day while 
reading in the subway he took o5, first his shoes and socks, then his coat and 
shirt. He was hunting the bugs that were crawling under his skin. He was 
oblirious to aH else. The conductor compelled him to dress and ejected him 
at the next stop. By the time he reached the sidewalk he was consinced he was 
bring loDowed. AD the people be passed had e\il expressions. He walked 
faster to escape them; the)', too, walked faster. WTien he ran, they ran. 
Coming to a house that seemed to ofier asylum, he ran up the stairs and 
burst into a room. When he saw a woman there, he sank to his knees and 
begged her to protect him against the people who wanted to kill him. The 
woman's screams aroused the neighbors. They called a policeman and the 
man was arrested. He was found insane by a Lunacy Commission and com- 
mitted to Matteau'an. 


Combined Opiate and Cocaine Addiction. — have 
never seen this topic discussed in any book on psychiatry. 
Taken singly, each drug may lead to psychotic manifestations; 
combined, the follovring symptoms appear: 

There b a striking disintegTation of personalitj-. 

Emotional deterioration b rapid and marked. 

Moral laaess develops; there b a tendency to pervert practices. 
Memory becomes impaired. 

pie adffict become careless about hb person and habits. 

Imtabfljty and episodes of cicitement are common. 

VOL. 35—46 
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If the addiction continues and a psychosis develops, we 
may find the following manifestations: 

Delusions ot persecution and infidelity appear. 

Hallucinations — ^visual, tactile, and auditory — are frequent. 

Fatigue is marked. 

The capacity for work is reduced to a minimum, if not lost altogether. 

Case Report: I. J., a married salesman, thirty-four years of age, had 
always been an unstable person and had worked for men engaged in ques- 
tionable enterprises. After ten years of combined heroin and cocaine addiction, 
he had to be committed to a state hospital. 

Two years before his commitment he became surly, intensely jealous, and 
accused his wife frequently of infidelity. He tired easily and became slovenly. 
Auditory and tactile hallucinations were pronounced. He was certain that 
somebody was “out to get” him, and that he was constantly followed. He 
became so confused and unable to concentrate that he could not keep a goal in 
mind. He underwent a course of treatment without avail; his symptoms were 
worse afterward. He now had dizzy spells and almost constant headache. 
His delusions of persecution were intensified. His insight and j'udgmcnt became 
hopelessly impaired. There was no alternative to his commitment. 


Marijuana. — The use of Cannabis indica has increased 
alarmingly in the past twelve years. Young people are more 
prone to use the drug, which is smoked generally as a cigarette 
known as a reefer or muggle, than are adults. Some authors 
have described schizophrenic, manic-depressive, and toxic re- 
actions to marijuana. Those who have made these distinctions, 
however, have as a rule not had much experience with mari- 
juana users. Actuall}^, the basic personality pattern governs 
the psychotic manifestations. 

Certain jeatures common to ail psychoses attributable to 
mari]tiana addiction: 

Auditory arid visual hallucinations. 

Delusions of jaersecution. 

Ideas of reference. 

Fh'ght of ideas. 

Scjcual conflicts. 

Suicidal attempts, in some cases. 

Acute state: In the acute state of marijuana intoxication, 
the s>Tnptoms vary with the basic personality of the inditndual. 

Some people are flighty, talkative and inclined to sing and carry on 
as under the influence of alcohol. 

They may be agitated and profane 
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If sciuany esdted by the dnig, there ^ual ® 

sex character and sexual assaults may be commiUed. 

Insomnia may be present, but is not the lul^ a 

Other inditiduals become apprehenave, agimi^ aad/or depressed. 
They experience a ringing in the ears and dizziness. 

They have the feeling of rcalking on air. 

Appredation of the time-relationship disappears. 

Suicide may be attempted. 


The intettsUy of the symptoms depends on: 

1. The tiTie of marijuana used. That grown in the north 
is much less potent than marijuana grown in the southern part 
of the United States or in South America. 

2. Smoking on an empty or full stomadi. The effect is 
more pronounced if the drug is smoked when one is hungry. 

3. Smoking indoors or outside. If inside, the manifesta- 
tions are more rapid and intense than in the open. 

Case Retoet; K, L., a Puerto Rican chauBcur, tvrenty-four years of age, 
single, rras a marijuana addict for five of the trrelve years of bis life in the 
United States. He had not had steady employment for four years. On the 
few occasions when be succeeded in obtaining work as a chauffeur be was un- 
able to keep the position because of inability to concentrate and being in a 
"fog.” He thought no one cared for him and that people were singing songs 
with reference to him. He found it impossible to sleep because of threats in 
the air that he rrouid not be allowed to go home; when he was home, he 
became nois}-, excitable and was frequently incoherent- If he succeeded in 
falling asleep, hb legs would begin to jerk and he would wake up. He would 
then get out of bed and walk around the house, regardless of any women 
visitors who might be there. 

UTiai I examined K- L., he told me that the neighbors looked at him in 
a peculiar way and that people were calling him a pimp and a gigolo, malting 
“nw crada” at his expense. His emotional reactions were entirely inappro- 
priate. He was found insane and committed to Matteawan. 

For the past several years this man had smoked ten marijuana cigarettes 
a day and in addition had soaked marijuana cigarettes in water and had then 
drunk the water. 


mvoLunoH melahcholia 

This condition is seen most often in women between the 
ages of forty-five and fifty, and in men from fifty to sixty 
^rs of age. These are the periods of endocrine change, 
^ose who develop melancholia ace generally of a rather wor- 
risome type, not given much to social life, "home bodies” 
satisfied to go along, working hard and playing litUe. The 
wornM begi^ to feel that she is no longer as desirable or ac- 
ceptable to her husband as formerly. 
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Both men and women tire readily. Their energy and 
strength are waning and they may become convinced they have 
not long to live. The man begins to realize how little he has 
accomplished and may find, to his dismay, that he is no longer 
potent. If, at this point, some misfortune occurs, like the loss 
of position due to age, or due to the commission of some overt 
act, or due to failure in business so that idleness replaces ac- 
tivity, the stage is set for the appearance of pronounced psy- 
chotic symptoms. 

The individual is now convinced that he or she is no longer 
of any use to the family and that the misfortune is punishment 
for past sins. Death would be an atonement. He is unworthy; 
there is nothing left to live for. He is greatly agitated and 
distressed. Hallucinations and confusion may occur. As a 
rule, orientation is unimpaired. He loses all interest in his en- 
vironment and develops great fear. 

The appetite diminishes and there is loss of weight. Cy- 
anosis and coldness of the extremities are common symptoms. 
Constipation is the rule and insomnia may be marked. Ideas 
that their “insides are washing away,” or that their intestines 
are “knotted” and “rotting” are common. These symptoms 
and the attendant depression and delusions make these the 
most miserable of all human beings. It is necessary to watch 
them carefully to guard against suicide. 

Case Report: Mrs. M. N., fifty-one years of ace, married and the mother 
of one child, was a quiet, well-educated refined little woman who attended 
to her home duties meticulously. She was alu’ays rclipous and had many 
friends who came to sec her and whom she visited often. For serrral years 
she had suffered from pain in the back due to a pronounced uterine prohfKe 
At forty-eight her menstrual periods ceased. A year later she began to h.ave 
frequent attacks of neuritis. Her blood pressure mounted and she complained 
of pain and a “feeling of pressure" In the head. But she had no ps)’chosis. 

Then her son became inv'olvcd in n fraudulent transaction and was 
arrested, causing her great worry and shame. This was the "last straw." She 
became markedly depressed, suffered from insomnia, lost her appetite and 
lost weight. She began to accuse herself of a terrible "sin" and insisted that 
her son’s predicament was due to this. She would pace the floor, wTing 
her hands and bite her forearm, crying: "WTiy did I do it?” She would ask 
this os-er and over. Her conUnual lament was, “I should die! I am of no 
use to my family 1 There is no hope!” Wben friends sisiled her, she would 
ask, “WTiy do you come to see me? I am so unworthy!'' 

She became emaciated. The skin of her face gnrw lined and her body 
stooped. Her hands were always cold. Now she was s’cry quiet and would 
sit in her chair, markedly depreked and saying little, for hours at a time. If 
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d>t ^vould aos^er hrMy. She stated that her bovreb could liot 

of two years, her condition had so imptortd that she was rdeased on parole 
to her hnshand. 


aitteparttim: and puerperal mental disorders 


AatepartunL— The general practitioner and the obstetri- 
cian, in particular, frequently encounter mental disorders as- 
sociated vnth pregnancy and childbirth. The disorders en- 
countered during pregnancy are not necessarily' classified as 
psychoses. They are, however, of psychiatric interest. 

There are some women who dread pregnancy'. Such an in- 
dividual has in mind a history of insanity or marked nervous 
disease in her immediate fatnily' or in her husband’s family. 
She believes, therefore, that the child may some day become 
insane or develop a nervous disorder. It is strange how often 
this apprehension is seen in the more intelligent women. 

Other women fear the ordeal of pregnancy and, in par- 
ticular, of labor. In these women the entire disporition seems 
to change. They become irritable, worry about whether or not 
they wiU be able to have the baby and dread the coming de- 
livery. Many women belonging to this group take emmenag- 
ogues and try every measure to bring about an abortion in the 
early stage of pregnancy. A high percentage are determined 
not to have the chUd and finally %'isit the abortionist who is 
more than eager to help them. Should the woman, after trying 
various remedies, finally decide to ha\'e a child she may worry 
that the child will be disfigured or prove to be an idiot. In 
these cases, there may he marked depression and emotional dis- 
turbance may be a prominent feature. We must at all times in 
these cases remember the basic personality of the woman. In 
neurotic and hysterical patients, pregnancy may serve to accen- 
tuate defects in personality. 


Str^ge desires and imptdses may occur during pregnancy. 
There is a superstition among certain people that every desire 
of a pregnant woman should be satisfied else it may result in 
&e birth of an abnormal child. There are women who have 
bera total abstainers who suddenly develop an overwhelming 
desire ior beer. Illustrations of this nature may be cited with 
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ease by most obstetricians. There are, however, women who de- 
velop a morbid impulse to take things. A famous case illustrat- 
ing this acquisitive propensity involved a certain Mrs. Y., who 
had been arrested several times and was to be tried as a fourth 
offender. Conviction would have meant life imprisonment. It 
was proved that on each occasion, when arrested, she was 
pregnant. This case received much publicity at the time. 
Many psychiatrists throughout the country were asked to give 
their opinion. The woman, as a result, was not convicted as a 
fourth offender and received proper consideration from the 
court. 

Puerperal. — ^The puerperium may precipitate a psychosis 
by reducing the patient’s energy and thus, acting upon an un- 
stable personality organization, bring about a mentil disorder. 
In this condition one should remember that there really is no 
such definite disease as puerperal psychosis. The disorder that 
does occur may take one of several forms such as, in order of 
frequency, manic-depressive, schizophrenic, psychosis with 
psychopathic personality and toxic-exhaustive states. Certain 
psychiatrists place little stress on the toxic element in the pro- 
duction of postpartum mental disorders. It does, however, 
seem that in certain cases the indications point to a toxic state 
and quite logically to a mental disorder brought about by such 
state. In the consideration of other etiologic factors it has 
been found that Jewish women most frequently are affected, 
that in many cases of the disturbance there is a history of pro- 
longed courtship, that such women often have homosc.xuaI 
tendencies, that any number of such women become hypersexed 
following delivery and then become frigid. As regards the last 
statement there are certain investigators who have found that 
the reverse is true. In all cases, however, what is most im- 
portant is a study of the basic personality. This is the soil 
which makes possible and probable the development of the 
mental disorder. 

In the manic-depressive type the patient may present mani- 
festations referable to the child, she may refuse to acknowledge 
that the baby is hers, refuse to nurse the baby, and absolutely 
ignore it. Some women give the child away. Others arc con- 
stantly in dread that the baby will die. The woman may say 
that her baby is dead. She may try to injure the child. In one 
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of my court cases, rvhfle the uurse \Tas out of &e room, the 
mother picked up the chfld, walked to the wmdow, dropped 
the cMd out of the vrindow, and then went back to bed. 

The woman may be distinctly hostile to her husband, may 
say that he is not her husband or may accuse him of infidelity. 

There maybe confusion and some clouding of consciousness. 
Insight is faulty. The mental trend may shift. 

There are certain cases in which the patient presents ex- 
treme emotional swings. She may be excited and apprehen- 
sive. It may be difficult to keep her in bed. Speech may be 
incoherent. In the intensely agitated, orientation may be 
faulty. 


OiSE Resow. O. P. a young woman in hti late twenties. While 
pregnant she went for an automobile ride. When the car slowed down Ae 
got out before it stopped and feU heavily, sustaining bruists. The nest rooming 
she gave birth to her baby and several days later began to manilest psydrotic 
symptoms. She complained that the infant was not hers and refused to 
nurse it Her antagonism towards her husband was pronounced. She was so 
restless that it was difficult to keep her in bed. Her speech was incoherent at 
times and orientation was disturbed. Her insight was also poor. 

After several months in a state hospital she was discharged as cured. 

The patieat's prt-ps>-choUc history indicated that she was a worrisome 
t)-pe, but there was no history of marked depitssion or abnormal emotional 
display. 

Two years later, the woman again gave birth to a child. There was no 
history oi an accident hut she had a recurrence of the psychotic manifesta- 
tions. Actually, she suffered from manic-depressive psychosis, the mentai 
disorder bring precipitated by childblrtb. 


There are other cases who are depressed. Negati\ism may 
be present. In most cases sleep is disturbed. Physically one 
notes loss of appetite and impairment in strength. Constipa- 
tion may be present. 


The symptoms of schizophrenic puerperal disorders vary 
htde from those found in the nonpuerperal form of this mental 
disturbance. True, in many instances the delusional content 
may ave reference to ^ baby. The mother may believe that 
s e is unworthy of having the baby or she may believe that her 
baby IS to be destroyed. There may be certain manic features 
m ^ schizophrema. Among these are antagonism towards the 

^ith regard to the toxic-exitaustive 


type, one sometimes 
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finds cases of toxemia following childbirth in which the patient 
presents distinct evidence of mental disturbance. Delirious 
manifestations may occur, with clouding of the consciousness, 
^eat restlessness, disturbance of orientation, amnesia, loss of 
insight and, in certain instances, dementia. In addition, there 
is an accentuation of personality defects. The outstanding 
physical symptoms are fever, loss of appetite, loss of weight and 
exhaustion. 

EPILEPTIC PSYCHOSES 

Although epilepsy itself does not denote a psychosis, it may 
lead to definite mental disorder. The usual classification of 
epilepsy is s}Tnptomab'c, idiopathic and Jacksonian. WTiite 
and Jelliffe, however, have suggested grouping the episodes as 
(I) those caused by gross brain disease, (2) those originating 
in a toxic or infectious condition, and (3) anomalies and border- 
line conditions. I shall not discuss epilepsy proper, but shall 
confine myself to manifestations of psychiatric significance. 

There are psychiatrists who deny the epileptic personality 
and attribute all personality changes directly to the epilepsy. 

I have found that certain personality characteristics are pres- 
ent in nearly all epileptics. These individuals are usually 
emotionally unstable, egoistic, religiously inclined, and very 
impulsive even to the degree of being violently explosive. They 
are resentful of authority and distrustful, hlany have indef- 
inite complaints. Others are mood}' and keep to themselves. 
Occasionally, their acts are sadistic in nature. Irritability and 
bad temper may make it difficult to associate or deal w’th the 
epileptic. In addition to these general manifestations, there are 
others which may characterize the different epileptic states. 

Considering epilepsy, per se, we may find the following; 

Aura; 

Durin? the nuni. which lasts only a fen- ‘ernnrl’, then may be hallu- 
cinations : 

Auditors’- , -f • 

\lsu3l. with streaks of liahtnina, flashes of licht and tcrnfyina 
animals. 

Ss-mptomatically. there may be a fecline of con'trictmn in the chest. 

throat or head. 

A sensation of heat or cold is e.apcricnced. 

There may be shoolinc pains in the arm or lea. 

There may be profuse perspiration. 

The indiWdual may suddenly start to run. 
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Epileptic Equivalent; 


' “4“ 'irsjt'pr„ 

of the convulsive seizure. , 

Actions are usaaHy carried out automarically and thej' may have the 
appearance of deliherate acts. 

Failure to recognize acquaintances may be marM. . , , 

It is not unusual for the patient, at the begimuns of the eqmwlwt 
state, to continue whater'er act he was carryang out when the 


seizure occurred. 

Eiamph: A woman who was cutting bread when the atUck 
began, continued the cutting operation and cut oS her child's 


arm. 

Amnesia for the period of equivalence is the rule, a fact of tremendous 
medicolegal importance. 


Epileptic Furor. — ^Tien a person has suffered from 
epilepsy for several years, a state of epileptic furor, marked by 
e:rtreme excitement, may occur. In one case, the patient was 
so ynolently assaultive during the epileptic furor that he had 
to be committed to an observation pavilion. He vras eventually 
adjudged insane and committed to a state hospital. 

Post-epileptic State. — Following the con\Txlsive seizure, 
there is usually a period of confusion — a dream state. Occa- 
sionally there is maniacal delirium. As with the epileptic 
equivalent, an act begun before the seizure may be continued. 


Case Report; Q. R., a janitor, had been an epileptic for many years. He 
went to a saloon where he had several drints. When he paid for these the 
bartender short-changed him. In the course of the argument that followed, 
Q. R. pulled a knife and threatened to’ cut the bartender’s throat. He was 
finally espeHed from the saloon, muttering and confused. On arriving home he 
attacked his wife and cut her throat so that she bled to death. He had abso- 
lutely no recollection of the act. 


general paresis 

(General Paralysis or Dementia Paralytica) 

Occasionally one meets with juvenile paresis, occurring be- 
fore the twentieth year. However, the disease usually appears 
in males between forty and fifty years of age, and generally 
develops from ten to twenty years following infection with 
sphilis. As a rule there has been little or no treatment during 
early stage of the disease. Various precipitating factors 
for paresis may be mentioned. Among these are an accident 
^ch as a head injury, alcoholic excess, and great stress and 
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Cerebrospinal fluid findings: 

Normally, the number of cells in a cubic millimeter of spinal fluid is 
from I to 4 or 5, When the number exceeds 10 and there is 
evidence of a psychosis, paresis should be suspected. 

The normal pressure of the cerebrospinal fluid la from 90 to 160 mm. 
of water with the patient in a recumbent position. In paresis the 
pressure may be substantially increased. 

The Wassermann reaction of the fluid is usually strongly positive in 
paresis. 

The protein content of the fluid is increased and globulin may be 
present in considerable amount. 

There is a distinctive colloidal gold reaction and a paretic curve. 

Neurologic findings: 

The pupils may show difference in size, may be irregular and there 
may be evidence of atrophy of the optic ner\'e. 

There may be loss of pupillary reflex to light (Argyll Robertson pupil). 
The Romberg test is positive, namely, there is marked swaying of the 
body when the feet are closely approximated, in a standing posi- 
tion, with the eyes closed. 

The gait may be shuffling. 

Tremors of the outstretched hands and of the tongue are common. 
Twitching about the mouth and face may occur. 

The tendon reflexes may be increased. 

Symptomatically: 

The onset is usually insidious. 

There is a change in personality. 

The patient becomes restless and may show marked mood alteration, or 
he may become listless and refuse to mingle freely, preferring to 
be alone. 

Depression is not uncommon. ' 

Memory may be impaired. 

Insight and judgment may be defective. 

There may be intellectual impairment and changes in the moral 
sphere. 

Speech defect, particularly slurring, may be present early in the dis- 
ease. The patient is best tested for this by asking him to repeat 
certain sentences, such as: 

“Round the rugged rock the ragged rascal ran." 

“Liquid linoleum.” 

“Methodist Episcopal." 

Later, the patient may become euphoric 
He may have delusions of grandeur. 

He may present sjmptoms common to certain classifications o[ this 
disease (expansive, depressive or delerioraUng tyve)- 
He may lose weight, be consUpiled and suffer from disturbance of 

\*i£2on. . f , 

In the terminal stage, there may be a complete disruption of the 
mental processes. 
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Expansive Type: 


There are ddusitms o! grandeur. 

Euphoria. 

Thickened speech. 

Defective memotv. . 

There are periods of irritability and eioteinenL 

There are typical neuTolospc and serologic findings, illuslrated in the 

fotouing case report; 


Case Report: S. T. was forty-two I'ears old, married, and a pain to. ^ 
vrife had had two premature births. Twelve years before I es^ed b. i. 
he had had a chancre. The “sore” disappeared following the apphcaUon of an 
ointment recommended by a druggist. Ten years later his penonahty begM 
to change. He said he was tired of working as a painter. He had so much 
money he did not need to work! He began to dress in style. Obtaining a 
check book, he wrote a check (or ^lOOflOQ and gave it to his wife. He wrote 
many other checks— none for less than $100,000. He was soon arrested for 
forgery. In the Tombs Prison he claimed to own a great deal oi property, to 
be a millionaire, and to have a cellar well stocked with the finest wines. 

EraminaBon restaled a grandiose dduaional content. Memory was de- 
fective, there was disorientation for time and pkee, general Information was 
poor, judgment and reasoning were imprired, and the speech was so slurred 
that he failed in all test sentences. Insomnia was marked. 

The newolagic findings were: tjTiical Argyll Robertson pupils, a poative 
Romberg, absent pateDar and AchBles refleses. The Jaboratory findings were: 
Wassennann 4 plus in both the blood and spinal fluid. There was a typical 
colloidal gold reaction and paretic curve. 

It was necessarj’ to commit the patient to Matteawan. 


Depressive Type . — A tjrpical case will convey the picture 
of the depressive type of paresis very ■well. 


Case Repost: H. V. was a married, daildless salesman, forty-one years of 
age. His history of syphilis dated back fifteen years. He bad alwajw been a 
nmt ^esser and escellent at his work. Then be began to lose his “pep” and 
hutiativt. He became sloveni}', complained oi headache, was markedly de- 
pressed and wept often. He gave up his work and ciid not wish to leave the 
bo^. Vften he did go out, he would pick up cigarette butts from the gutter. 
Indoors, he would walk about, bewildered, Peking things ofi the floor. In- 
somnia was marked. 


Eiamination revealed poor insight and judgment, fair orientation, coherent 
but mproductive t^ no definite delusional or hafludnatory content, no 
spee^defect on test sentences, and fair general information. 

^e neurologic and hboraiory findings were: pupils fired to light, a nosi- 

patellar reficces, 4 plus cerebrospinal fluid Wasser- 
inan^Md a colloidal gold reaction typical fox paresis. 

This man was found insane and committed to Matteawan 


nstoriotatO^ Trpe,-As the psychiatrist to the DM, 
Attorney oi the Couoly ol New York I was asked tecenlly I 
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represent the office at an examination of a man who proved 
to have a typical deteriorating type of general paresis. The 
mental examination was conducted at Bellevue Hospital, where 
W. Y. was a patient. He had been accused of felonious as- 
sault. From an acquaintance of W. Y,, I learned that he was 
fifty years of age, a native of Russia and a resident of the 
United States for twenty years. There was a history of syph- 
ilitic invasion for about fifteen years. There was also a history 
of excessive alcohoh’c indulgence for about five years. It was 
impossible to obtain any other information. Some of the ques- 
tions and answers were the following: 

Q. “How do you fed?” 

A. “Red Russians. It is America. Yes, Russia. Ten thousand dollars.” 

Q. “How long have you been here ?” 

A. “Bolsheviks all kill — \Vhy? I am a Communist.” 

Q. "What day of the week is it?” 

A. "It cannot happen. The Revolution. Everybody killed. Ten thou- 
sand dollars.” 


The man was greatly agitated, mumbled incoherently and none 
of his answers was relevant. 

The cerebrospinal fluid indicated 4 plus Wassermann and 
there was found a typical paretic curve. Lack of cooperation 
due to deterioration made it impossible to perform a neurologic 
examination. I did know, however, that his pupils were irreg- 
ular and that the light reflex was absent. 

In other cases of a similar nature, I have found absence of 
patellar reflexes, Argyll Robertson pupils, and a positive Rom- 
berg. In cases of deterioration not as marked as the case cited, 
where cooperation is possible, a test of the handwriting some- 
times reveals mistakes in spelling and tremor of the hands, 

PSYCHOPATHIC PERSONALITY 

Psychopathic personah'ty does not in and of itself imply a 
psychosis. It does, however, signify a deviation from the 
normal, and embraces a group of humans who do not belong 
in state hospitals as they are constituted at present, but who do 
present certain instabilities and abnormal traits. Pr^ent since 
early life, these traits stamp the indiwdual as peculiar, to say 
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title least. He is inaccessible, emotionally notable, and nnable 
to profit by experience because of defect in judgm^t. He may 
later present sexual pervert activity and behavior bordering 
on or actuaUy criminal. Of this type of indivndual the Depart- 
ment of Mental Hygiene of the State of Nev? York states; “The 
type of bdnavioT disorder, the social reactions, the trends of 
interest, et cetera, vehich psychopathic personalities may show, 
give special features to many cases, e.g., criminal traits, moral 
deficiency, tramp life, sexual perversions and various tempera- 
mental peculiarities.” (Hinsie; “Syllabus of Psychiatry.”) 

It is to be remembered that a true psychosis may devdop 
atop of a psychopathic personality. Women belonging to this 
group readily become prostitutes, drug addicts, chronic alco- 
holics and criminals. This does not, however, imply that every 
drug addict, every chronic alcoholic and every habitual offender 
belongs to this group. We are too prone to append psycho- 
pathic personality to our diagnosis in both psychiatric practice 
and in the consideration of criminals. Psychopathic personal- 
ity, per se, is no defense in a criminal action nor is it sufficient, 
in certain civil actions, to label the person as irresponsible. If 
this were so, fully 33 per cent of our criminals would be ac- 
quitted and the trial of issues in the Surrogate’s Courts would 
be greatly complicated. Nevertheless, these indi\'iduals are 
deriated from the normal. For many years I have asked that 
an intermediary institution be created for the study and treat- 
ment of these people. They do not belong in insane asylums 
nor do they profit by incarceration in prison. However, until 
such institutions are created, the psychopathic personalities 
who do commit crimes must be sent to penal institutions. 


StrMMAB.Y AIID CONCLUSIONS 

I wish to stress the fact that this paper is intended solely as 
an aid to the general practitioner and to the specialist who is 
not a j^duatrist. I have not dwelt on pathology, nor have I 
^ven details of treatment I haw avoided state hospital Eng- 
ish as much as possible. It has been impossible, obviously 
to cover the entire field of mental disease. I have outlined 
Wver, certmn mental diseases most likely to be met with hi 
patients vTsitmg the doctor’s office. These are schizophrenia 
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(dementia praecox), manic-depressive psychosis, alcoholic 
psychoses, epilepsy and narcotic addiction disturbances. In 
addition I have discussed involution melanchoh’a, antepartum 
and puerperal mental disorders and general paralysis, and have 
mentioned briefly psychopathic personality. It should be 
remembered that not every case of psychosis is a typical text- 
book case. 
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CLINIC OF DR. JOSEPH WORTIS 


From the Department of Psychiatsy of New Yo^ Uni- 
NTERSnY jMEDICAL COLLEGE AND THE BeLLEWE PSYCHI- 
ATRIC Hospital 


PHYSIOLOGICAL TREATMENT OF THE PSYCHOSES 
Some Recent Developments 

SHOCK THERAPY 

It is interesting to compare the number of reports that have 
appeared in the Index Mcdiciis on the subject of dementia 
praecox therapy before and after the discovery of the insulin 
shock treatment Before 1933, at most a few dozen papers on 
the subject would appear each year throughout the world; 
since then so many hundreds of reports have been coming out 
that the reading of the literature on shock treatment alone 
almost constitutes a vocation. Moreover, a whole series of de- 
velopments in psychiatric therapy has come in its wake. For a 
number of reasons it seems best to call these new developments 
in treatment physiological, because their common characteristic 
is the deliberate production of physiological changes for ther- 
apeutic eSect on psychiatric disorders. They contrast sharply 
with the psychological treatments which until recently were 
used so widely and almost exclusively over the whole range of 
psj'chiatric disorders-. 

It would be a mistake to suppose that coma, or the suspen- 
sion of brain metabolism, is &e crucial factor in these new 
treatments. Before the development of the insulin shock treat- 
ment, Sakel successfully used nonshock doses in the treatment 
of morphinism, as Klemperer had used them in the treatment of 
alcoholism before him. Insulin had proved helpful in the hands 
of many earlier workers^ even when given in combination with 
glucose, without the development of hypoglycemia, and it is 

73S 
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already well established that hypoglycemia is not always es- 
sential for the efficacy of insulin therapy— in fact, recent work 
by Hammargren and Stenberg^ has thrown considerable doubt 
on the advisability of inducing coma routinely in the course of 
treatment. 

The mctrazol treatment is also experiencing a similar dif- 
fusion of theory and method. Meduna claimed no specific value 
for.metrazol: from the beginning he preferred to call his method 
simply “convulsant,” leaving the door open for other drugs — 
triazol,®’ ■* camphor,® and picrotoxin® — that might do as well 
or better. But it would appear that subconvulsive doses are 
also frequently effective; reports published in France last year 
from several sources'^ claim excellent results with nonconvulsant 
doses of metrazol administered by slow intravenous injection. 
And in the treatment of alcoholism a number of nonconvulsive 
stimulants, including lobeline, strychnine and benzedrine, have 
been employed to advantage. 

Some of the recent physiological treatments do not make 
use of drugs at all. An anoxic treatment has been developed 
by Himudch and Alexander,®- “ for example, involving the tem- 
porary displacement of oxygen by nitrogen in the inspired air. 
There also has been a revival of interest in the use of faradic 
electrical stimulation^^ in psychiatric treatment, and convml- 
sions can be ver}' conveniently induced in this ^vay. Although 
I cannot do much more in this short space than indicate a trend, 

I shall try to discuss briefly some of the more important of 
these newer developments in the physiological treatment of the 
psychoses. 

Variations in the Technic of Insulin Shock Treatment. 

— Attempts to Make Treatment More Intensive. — The dra- 
matic psychiatric improvement that followed unintentionally 
prolonged coma in certain cases suggested to more than one 
observer that, if a safe method for prolongation of coma could 
be derised, it might further c.xtend the value of insulin shock 
treatment. Kraulis" therefore proposed the administration of 
small amounts of sugar by stomach tube at intcr\'als during 
insulin shock to keep the patient in coma, with a blood sugar 
level sustained between 40 and 60 mg. per cent (determined by 
the method of Hagedom-Jensen) to insure prompt reversi- 
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bility. The presence of pyloric spasm in many cases of pro- 
longed coma“ rrould seem to me to make intravenous adnnms- 
tration of sugar essential in any such therapeutic undertaking, 
although it sdU remains a precarious procedure at best and is 
not yet suitable for general clinical application. 

There have, hovrever, been other methods proposed for 
intensifying the shock effect. These involve the production of 
conxTiIsions in coma bj' metrazol or electric stinniloilon (rvhich 
we shall soon discuss), or the intensification of the coma by the 
superimposition of nitrogen inhalation}* Though the method 
of inducing seizures during hypoglycemia has much to recom- 
mend it, the ad\dsability of the more drastic procedures seems 
to me to be too questionable to be worth the risks they now 
entail. 

Attempts to Make Treatment Less Intensive. — is curious 
to consider that at this late date so little has been done sj^s- 
tematically to evaluate the therapeutic efiects of large doses of 
insulin, without the development of coma, in cases of schizo- 
phrenia. Before the era of large insulin doses, the value of 


gbicose-insidin treatment had been amply confirmed in a 
variety of conditions, including alcoholic psychoses,^* depres- 
sions, certain senile psychoses,'® neurasthenic conditions and 
schizophrenia, and in more recent years workers in the field of 
insulin shock treatment have often reported responses to treat- 
ment without the development of a single shock. There has, 
however, been a general assumption that the therapeutic re- 
sults of glucose-insulin treatment in schizophrenia cannot 
compare with those achieved with the orthodox shock treat- 


ments. Practically ah of the glucose-insulin treatments so 
far reported in the literature have, however, involved the, use 
of moderate^ doses of insulin, and it remains to be seen what 
wider experimentation on the therapeutic effect of 200 units 
or more of insulin a day, combined with glucose, would reveal. 
iileanwhUe there are frequent occasions when considerations 
of age, of compUcating illness, or of other circumstances make 
a less elaborate or drastic therapeuUc procedure desirable, and 
I have found the method of combining insulin with glucose a 
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Tcchtijc of Ghicose-Ivsulin Therapy . — ^The procedure is 
to administer 20 to 60 umts of insulin daify in the morning 
hours, preferabl}’- fasting, followed with 50 to 100 gm. of glu- 
cose in solution, given mouth in about an hour, before any 
marked h 3 ^oglj''cemic symptoms develop. A regular meal is 
then serv^ed within the next half hour. Because of the high 
carboh 3 fdrate consumption involved in all insulin treatments, 
and because dietary’' deficiencies are not uncommon in depres- 
sions, I have also found it helpful to prescribe 6 to 10 brewers’ 
3 ’east tablets daily during the course of treatment. In some 
cases I have also found that higher doses of vitamin B com- 
plex, in the form of thiamin, ribofla\Tn and nicotinic add, are 
well worth a trial. The glucose-insulin procedure is repeated 
dail 3 ’' or several times a week over a period of five or sLx weeks, 
and has proved very helpful in a considerable number of cases. 

The Nitrogen Treatment. — Since both the con%’ulsant 
and the insulin shock treatments had one common dement — 
the suspension of brain metabolism — the next logical step was 
to produce this suspension by the simplest possible means. 
With this in mind ffimwich and Alexander de\’ised a simple 
anoxic treatment of schizophrenia, involving the temporary 
displacement of respiratory’- oxygen by nitrogen, applied 
through a mask, until the point of coma is reached. Carbon 
dio.xide is absorbed b 3 ’ soda lime and the patient e.xperiences 
no subjecti\’e distress. Recovery is prompt and the entire 
procedure takes but a few minutes. 

hW own personal e.xperience 'with this type of treatment is 
limited to a small number of cases treated over a period of 
weeks, but a valuable discussion of the topic has already ap- 
peared,^" and a full report of the series of twent 3 ’-four cases 
treated at Bellevue Ps 3 ’chiatric Hospital has recently been 
made b 3 ’ Green and Adriani.** The pracrical \’alue of this 
treatment is open to question. Several cases in the Belle\’ue 
series that proved imresponsive to the nitrogen treatment re- 
sponded favorably to insulin therapy, so that the ano.xic treat- 
ment seems to do less for some indiriduals than the insuh'n 
shock procedure. It is possible though that the technic we 
emplo 3 ’ed was not altogether the same as the one practiced at 
Albany’. The results of more complete invesrigations will be 
await^ with interest, for they will show in the form of a 
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these very helpful new treatments. i it 

Electro-shoct TreatmeHt.-As early as 1932 it 
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pSdple Faradic sthnnlation fa now the method of choree far 
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Fig. 60. — Tilt Rahm dtctro-shock apiiaiatiB. An onKnaiy 110-volt, 60- 
cj-de house current is transformed to the desired voltage through a variable 
autotransformer. The resistance of the head is measured in advance svith an 
ohmmeter and the voltage adjusted accordingly to secure the desired mini- 
amperage (usually less than 500 m. a.). The timer employed is the delay re- 
lease relay type, adjustable to 0.1 and O.IS seconds. The actual milliamptrage 
during the treatment is usually somewhat hi^ei than the calculations accord- 
ing to Ohm’s law would lead one to expect, and the resistance between the 
head electrodes is usually found to be diminished if checked again after 
treatment 

inducing convulsions.'^' " The actual machinerjr employed is 
extremely simple, its manipulation is easily learned, and its 
dangers are relatively slight. The apparatus is contained in a 
small portable case which may be connected to any ordinarj' 
no volt 60 cycle A.C. cunent outlet. The electrodes are ap- 
plied firmly over the temples with a damp, the electrical re- 
sistance of the head read from an ohmmeter and the voltage 
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to the Shock dose adjusted accordingly by means of a rheostat. 
ihe timing is electrically controlled at 0.10 or 0.15 second 
by a delay release relay. The shock is then induced by the 
throw of a switch and, if the proper voltage is chosen, a con- 
vulsion immediately ensues. If no convulsion results a harm- 
less absence occurs. Convulsions are induced daily or several 
times a week for several weeks, just as with the metrazol con- 
vulsive treatment. 



Fig. 61 . — Position of the head electrodes in the electro-shock treatment 
Hyperextenaion of the spine minimizes the danger of vertebral compression. 
A mouth gag is employed during the convulsion. 

Convulsions Versiis Insulin Coma in the Treatment oj 
Psychoses . — ^Now that the relative simplicity and economy of 
the convulsive treatment with metrazol has been even further 
enhanced by the development of the electro-shock technic, the 
convulsive treatment has become almost too attractively simple 
and economical, espedally in the treatment of large groups of 
patients. Its therapeutic efGcacy and the permanence of the 
results, however, seem to me to compare unfavorably with those 
of the insulin treatment. Though the electro-shock treatment 
almost eh'minates the distressing aura of the metrazol seizure, 
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the liability to serious fracture and to dislocation still remains, 
and a substantial proportion of patients subject^ to electro- 
shock treatment suffer vertebral compression. The intensity 
of the seizure may be diminished, however, by premedication 
vrith airare*^ or erythroidin,"* by the use of special positions,' 
or by diminution of the voltage, but it is not yet clear whether 
its therapeutic value is thereby diminished. On the whole, the 
convulsive treatment still appears to me to be too drastic for 
routine use, and should be saved for the special indications 
discussed in a previous clinic.'* 

Brain Ininry and the Therapeutic Value of Shock 
Treatments. — ^There have been a number of studies purport- 
ing to show that the shock treatments produce brain injury. 
Severe convulsions may produce petechial brain hemorrhage 
or, more rarely, even more extensive vascular damage. It has 
also been shown that insulin shock that is unduly intense and 
prolonged, particularly if associated with multiple seizures, will 
produce ganglion cell destruction. However, most of the ex- 
perimental work has been done on animals prone to develop 
multiple insulin seizures, or has been based on autopsy studies 
of animals killed with insulin. Schmidt^ has shown that short 
daily periods of reversible insulin coma produce no significant 
brain damage. It is probably incorrect to attribute the value 
of insulin shock to the stultifjnng effect of brain damage, and 
most available dimcal and pathologic evidence is against it. 

^ Without undertaking here to evaluate precisely the thera- 
peutic efficacy of shock treatment, its relative value in recent 
and chronic cases, and the liability to relapse in successfully 
treated cases, it is perhaps sufficient to quote a cautious and 
conservative observer. Prof. C. Macfie Campbell^ of the 
Harvard Medical School, who recently concluded that “on the 
whole the general consensus is that the treatment is of value.” 
The shock treatment is already well established among the 
ordinary hospital procedures at the Phipps Psychiatric Clinic 
of Johns Hopkins. It is my belief that it still constitutes the 


* It should be remembered, however, that drugs of the curare erouri ri 

s 
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best available treatment for schizophrenia, and has wide ap- 
plicability to other psychoses. 

HORMOIfES AND HORMONE THERAPY 
Out of. the welter of productive work in the field of endocrin- 
ology, little has so far emerged of direct practical applicability 
to psychiatry. An outstanding contribution has been Gjes- 
sing’s^® monumental work on the periodic metabolic changes 
in recurrent catatonia. He attributed the alternate negative 
and positive nitrogen balance of his subjects to a th3noid defi- 
ciency, and secured a stabilization of the metabolism, together 
with amelioration of the catatom'c symptoms, by the use of 
thyroxin. But his series of cases, though carefully studied over 
a period of years, remains small and no confirmatory work 
comparable to his own has yet appeared. Under the circum- 
stances, a judidous use of thyroid or th3noxin in schizophremc 
patients with low basal metabolic rate is permissible, and I 
have previously recommended its use as an auxiliary to insulin 
treatment in certain cases.^® A number of contradictory and 
inconclusive reports on the use of estrogenic hormone in psychi- 
atric disorders — ^particularly menopausal syndromes — have 
appeared, but its value has not yet been established. 

PSYCHOSES AND DIET 

Several papers have appeared in recent years emphasizing 
on the one hand the occurrence of pellagrous skin lesions®® 
among psychotic subjects and on the other hand pointing to 
mental changes accompanying pellagra®* as well as other vita- 
min defidencies. Vitamin therapy and dietary consideradons 
already have an established place in psychiatry. Depressions 
of all sorts may accompany various subdinical chronic diseases, 
and the physician must be alert to the possibility of dietary 
deficiency ,®“ particularly in the low income groups, among 
food faddists and dieting patients, among those with gastro- 
intestinal disease, and among alcoholics. 

MENTAL SYMPTOMS AND ORGANIC DISEASE 
“Most of the patients a . . . doctor sees,” Sir James Mac- 
kenzie once said,®® “are suffering from ailments in which there 
are no definite physical signs to record, or in which the signs 
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have no real relationsliip to iU-health. The symptoms are sub- 
iecdve, they are feelings and sensations; and long e^enence 
has taught me that, to make records of any value of feelings 
and sensations is a difficult business.” IMackenae therefore 
raised the dictum: “The early stages of disease are, as a rule, 
insidious, and are indicated mainly by subjective sensations. 

The truth of the statement has been strikmgly confirmed 
in a report'^ on the subsequent course of 100 patients at first 
diagnosed on a university medical service as neurotic. Within 
an average period of eight months 24 per cent presented def- 
initely confirmable e\adence of various tjqies of orgamc path- 
olog}’’, which proved fatal in 7 per cent of the cases. But not 
only do the premonitorv' stages of many diseases mask them- 
selves as depressions or neurotic complaints, but frank organic 
disease has its psychological sjmiptoms too. Anemia, heart 
failure, chronic infection, diabetes, and indeed most organic 
diseases have their psychological concomitants and are in turn 
influenced by the patients’ mental state. 


COrtCLHSIOHS 


It would be a mistake to assume, or to act on the assump- 
tion, that ph^fsiological treatment represents a new and exclu- 
sive therapeutic orientation in psychiatr>% These recent de- 
velopments imply no more and no less than a shift of emphasis 
and interest along the lines of some new discoveries. Psycho- 
logical exploration has been a fertile and fruitful field of 
psychiatric research and treatment for over a generation. It 
still leaves much to be desired. The shock treatments have 
opened up new therapeutic possibilities, have serv'ed to connect 
ps}^chiatr}' more solidly with the rest of medicine, and have 
brought with them a whole flood of new psychiatric methods 
and ideas. 


There is, however, a continuous coimection and interpene- 
irauon between physiology and psj’chologj^ (as there is too 
between psychology and anthropology) and we must resist the 
Umptauon to be loo rigid or exclusive to our oi^agemSt of 
psj chiatnc problems. The attempt, for instance, to treat homo- 
se^ahty or mahngenng by metrazol compulsions represents a 
perhaps enreore but Instructive example of the btaderiauss 
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appropriation of a legitimate new physiological technic for 
treatment of psychiatric problems that are remote from the 
level of physiological integration. It would be a pity if the 
physiological treatments suffered any discredit because of their 
random wholesale use in neuroses and other psychiatric dis- 
orders that require altogether different management. 
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TORTICOLLIS OF CENTRAL ORIGIN 

Spasm of the stemomastoid muscle produces characteristic 
alteration of head position. The condition of the spasm may be 
constant or intermittent— that is, there may be a fired spasm of 
the muscle vrhich will persist without relaxation for extended 
periods of time or there may be intermittent spasms which vary 
from time to time and the contractions may occur as often as 
many times a minute, so that the changes of head position 
resemble a tremor. 

Torticollis of Peripheral Origin. — ^The spasm of the 
muscle is due to a disorder in inneri'ation. The defect may lie 
in the peripheral reflex arc and be due to some form of inflam- 
matory lesion affecting either the muscle itself or the segments 
or peripheral nen'e trunk supplying muscle. Occasion^y the 
spasm may be a compensatory reflex, such as occurs in certain 
tj^jes of extra-ocular paresis or imbalance. Instances have 
been described in which the stimulus resulting in the muscle 
spasm apparently originates in the vestibular apparatus. 

The muscle spasm occurring under the above-listed circum- 
stances is usually more or less fixed and does not rary 
materially. 

Torticollis of Central Origin. — There is another type of 
torticollis, which is the subject for this discussion. I refer to 
the abnormal contractions of the stemomastoid musde which 
may or may not be accompamed by similar contractions of 
adjacent muscles. This sort of torticollis can be classed as of 
central origin and represents the end-result of stimuli which 
may onginate either in the cerebral cortex (which may be 

747 



748 


GEORGE H. HYSLOP 


structurally perfectly healthy) or arise out of some structural 
or physiologic alteration of function in the basal ganglia. 

Torticollis of central origin shares with certain other types 
of abnormal movement the tendency to vary with alterations 
in the patient’s state of mind. That is, not only the direction of 
attention will have an influence, but the degree of emotional 
tension or imbalance will alter the degree to which the muscle 
spasm manifests itself. 

The torticollis of central origin may be the result of certain 
primary nervous system infections. In particular, epidemic 
encephalitis is known to produce the symptom. 

Is It a Physical or Psychic Manifestation? — ^Neuropsychi- 
atrists vary in their judgment as to whether the symptom should 
be classed as a tic, or as an expression of some defect in the 
physical sphere rather than the psychological. Those who are 
organically minded stress the instances of cerebral infectious 
disease, and point to the cases in which torticollis is an early 
symiptom of true dystonia. The physicians who stress the 
psychic sphere call attention to the cases in which the symptom 
is a physical manifestation of mental maladjustment and not 
only draw the analogy with the various movements known as 
tics, but may even go so far as to attempt to describe specific 
mental mechanisms which condition the muscle spasm. 

A number of cases of torticolh's have been selected, classed 
into certain sub-groups, and the possibih'ty that these various 
types of centrally originating torticollis have a common ground 
or origin may be revealed. 

Identity of Certain Abnormal Movements Resulting from 
Physical or Mental Cause. — It should be kept in mind that 
sometimes there is an impossibly fine distinction between ab- 
normal involuntary movements due to a lesion and movements 
which apparently are voluntary or psychogenic in nature, in 
that they not only originate in the cortex but occur under 
circumstances which imply that the predpitating cause is an 
emotional imbalance. The psychic defects in patients with a 
dystonia have furnished ground for much discussion as to the 
relationship between the physical and psychic manifestations 
of the disease. Patients who have recovered from rheumatic 
chorea are known to be prone to experience recurrence of the 
abnormal involuntary' choreiform movements when the environ- 
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ment has been unfavorable and responsible for mentol m^ad- 
juatment. Certain rvriters have commented upon the identity o 
certain abnormal movements resulting from either physical or 
mental cause, and there has been speculation as to whether 
some individuals are so built that psychic stress may produce 
phenomena which are in other instances a sign of structural 
changes in the basal ganglia. Those of us ryho saw many of 
the patients with acute epidemic encephalitis in 1919 and 1920 
were struck by the instances in which the e.xpression and pos- 
ture were remarkablj' similar to what had long been famihar in 
catatonia. The “decerebrate” limb postures which occur in 
certain patients with conversion hi'steria are illustrative. There 
are also the cases in which so-called “compulsive movements” 
and tics are part of a clinical syndrome which includes various 
objective evddences of true structural degenerative disease of 
the nen'ous system. 


GROTTP L TORTICOLLIS IN THE APPARENTLY PSYCHONEHROTIC 

Case L — ^This patient was first seen by me about 1924 and had a spas- 
modic torticollis which was accompanied by various associated abnormal move- 
ments of the shoulders and other neck mnsdes. She was an overly tense and 
conscientious clerical worker who had become a secretarj’ to a corporation 
officer. She had a\wa)-s been subject to tics and was a nail biter in duldhood. 
The torticollis began after she had been under particular tension in connection 
with her work. She happened to have a bad pair of tonsils and there was a 
history of cenical adenitis. Removal of the tonsils resulted in transient bene- 
fit to her torticollis. She did not recover for several months and her recovery 
was parallel with the easing of her situation at the office and the regaining 
of a feehng of security and confidence in herself. 

About 1929 the patient returned with another attack of torticollis which 
was preceded by a period of anaetj- about some personal matters. This attack 
lasted several months and recovery paralleled the clearing up of the reason for 
emotional tension. In 1956 the patient had a third attack of torticollis. This 
time, there were so many abnormal movements of her limbs that she became 
unable to stand and her clinical picture might very ea^y have been regarded 
b>- an uninformed observer as characteristic of a severe iorm of degenerative 
chorea. The patient recovered from this episode. 

This patient had a cousin with a shnilar disorder. 


^ a twenty-three-year-old college graduate who 
Iwd been an honor student and captain of the swimming team at college. 

parents and had always been supervised veo’ carefully. In 
to i ^ became tense and upset about his job and began 

the n^“ 1° of some pain in the left sidrof 

iDt neci^ Over a penod of sc\*erai montlis he was shu-ntM ^ ^ 

0 ..Mn M IntMrf V.-t 
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tuated widely but its variations were coinddental with what seemed to be 
adequate emoUonal turmoil. Eventually the family and the patient seemed to 
come to an agreement about what should be done and it was decided that the 
patient would go to a sanitarium for psychotherapy. The torticollis got worse 
before this plan was put into execution and another look at the patient’s mouth 
revealed a dental abscess and this tooth was extracted. Recovery occurred 
within a few weeks. 

There might be a serious question as to my classification of 
the second patient’s torticollis as a manifestation of a psycho- 
neurosis. As with the first case, focal infection played some 
part, perhaps in the initiation of symptoms. However, the dis- 
appearance of pain and the absence of any myositis or adenitis 
although the head movements persisted, and the type of fluctua- 
tions, lead me to class the abnormal movements as outward 
mam'festations of variations of emotional tension. 

GROUP n. TORTICOLLIS IK PERSOKS OF PSYCHOTIC TYPE 

I have only one patient in this class to describe; 

Case m. — ^This patient was a thirty-seven-year-old married man who 
gradually over a period of several months developed a severe torticollis with a 
superimposed nodding tremor of the head and became so conspicuous in his 
performance that he preferred to remain Indoors. He had possible focal in- 
fections attended to, tried short vacations, consulted irregular practitioners, and 
eventually became so emotionally unstable and depressed that a psychosis was 
feared by the relatives. 

In my study of the patient and during the seven months 
during which he was under my care, I found that the situation 
involved two apparently equally important factors. First was 
the family history of nervous and tense and worrisome parents, 
with a maternal heredity of two individuals who had developed 
“nervous breakdowns” in the fourth and fifth decades, and then 
in the patient himself his personality prior to the onset of symp- 
toms was that of the overconscientious, meticulous, worrisorne 
person who on several occasions had been through what in 
retrospect strongly suggested a mild depression of manic-de- 
pressive character. Second was the evidence that he had for 
about two years before his illness commenced been under 
special strain and worried lest his new responsibilities incidental 
to a promotion be not acceptably lived up to. Psychotherapy 
seemed to be responsible for the patient’s recovery. Three 
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years later, the patient had a mM recurrence of torticollis at 
a time rvhen he had again become apprehensive over his work. 

GROUP HL TORTICOLLIS AS PART OF A GENERALIZED NERVOUS 
SYSTEM DEFICIENCY 

Case IV.-I tot saw this patient in 1920. She was a 
lot several years had been subject to a coarse tremor of the togm, occurrmg 
at rest, in<^ased when under tendon, but not interfenng ^th the use of h^ 
hands (the tremor disappeared dating writing, using table ute^. ^d in 
handling pla)-ingKards). In 1922 she der-eioped a spasmodic torticollis at a 
time when she had a clandestine affair with a man of another ra^ Ine 
patient was red-haired and blue-eyed and of Anglo-Sa.xon dock She had 
always been attracted by dark-complenoned males and had indulged in pro- 
miscuous sexual relaUonships with a Turk, a Persian and men of Negro blo^. 
The clandestine affair which was coincidental with the torticollis onset m- 
volved the feat of discovery. 


Several j'ears went by and I again saw the patient in 1930. 
By this time she had become definitely deteriorated, had had to 
stop teaching in 1927, and she was full of abnormal involun- 
tary movements. She eventually went to a state hospital and is 
regarded as an instance of degenerative chorea. 

Case Y . — ^This woman had been troubled for six yean with a torticollis 
and incoordinate moi'ements of the hands. Her s>’mptoms began a few 
months after her marriage. The patient had initiated the courtship by writing 
letters as a “fan" of the gentleman in question. The romance immediately 
resulted in disillusionment and the couple quarreled before they parted com- 
pany. The patient had been a governess and a music teacher and gradually 
became unable to work at either occupation. 

Closer inquiry into the patienl's previous history showed that incoordina- 
tion in the use of her hands first appeared when she was ten years old and 
that at the age of twenty-five there were occasions when she manifested ab- 
normal head movements. She had alrvays been emotionally unstable and did 
not persist in any objectir-es and alUiough she had a college educaUon she 
contented herself with being in a dependent position. 

The patient had a generalized hypotonia, a high, narrow palate, a 
^ked dorsal scoliosis which from the history could not be traced to mv 
toess or injury, and the broad, high-arched feet with hammer-U-pe toes whiiL 
frequently are regarded as stigmata of developmental imperfection. 


Of interest m this patient was the fact that a younger sister 
had sunilarly shaped feet, was very loose-jointed, and did not 
get along weU in her environment. The patient’s father was a 

career impHed 

that he had none too stable a make-np. 

infi^- ^ Pftient there was no apparent rheumatic or focal 
nfective factor. Her appendix, tonsils and adenoids were re- 
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moved when she was eight years old and she never had any 
illness suggestive of infectious chorea. 


COMMENT 

Iimate Predisposition as a Factor. — When one speaks of 
symptoms as being of organic character, one implies either a 
structural or ph3^iologic defect in tissue. The defect may be 
the result of some cause operative during embryonic develop- 
ment or after birth. Another influence which cannot be over- 
looked is the hereditary factor. We are familiar with the 
hereditary factor in allergy and migraine which are functional 
or physiologic rather than structural diseases. We are familiar 
with the constitutional factor in diabetes, thyroid disease, gas- 
tric ulcer and gallbladder disease — in all of which conditions 
one finds some morphologic correlates. With respect to dis- 
eases of the nervous system, the hereditary influence accounts 
for a large percentage of the personality defects which lead to 
the constitutional psychoses. Of more definitely structural 
character are the heredo-degenerative and familial diseases. In 
this group are such conditions as the amauroses, the hereditary 
forms of ataxia and certain other unusual syndromes, such as 
the so-called “familial tremor.” Of less definitely defined 
structural nature and probably of physiologic character are 
some of the metabolic disorders. Progressive muscular dys- 
trophy is a good illustration. In fact, the group of myopathies 
is regarded by some workers as illustrative of some presumably 
hereditary defect. 

In other words, when one thinks of a disease as possibly 
“organic" in character it might be wise to consider whether an 
inborn predisposition play^ any part. 

It has long been recognized iat the individual subject to 
tics and phobias possesses certain personality traits or defects, 
particularly in the emotional sphere, and that such outward 
manifestations as the tic are signals of some inward emotional 
tension. Accepting this generalization as reasonably corr^t, 
one might regard a tic as a manifestation of a predisposition 
to react in a particular way under appropriate stress.^ This 
conception would not interfere with the possibility that in cer- 
tain instances a tic can be traced back to a movement which in 
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the beginning had some useful purpose. ^ The verj^ fact that 
the movement is continued after its legitimate use is gone, or 
that the same tic moA’ement may reappear at a later date, is con- 
sistent with a difference in innate reactimty and Ae sjmiptoms 
as a combination of predisposition plus the en\dronnient^ or 
acquired stress. At this point, I will refer again to the indi- 
\dduals who have recovered from infectious chorea but on later 
occasions may display the same choreiform movements as the 
manifestation of some stress which apparentl}'^ breaks cortical 
control over lower motor integrative arcs. 

A Critical Study of the Cases Presented. — ^The cases of 
torticollis which have been described mdude indi\iduals who 
at one end of the spectrum or scale have not shown any pro- 
gressive or permanent symptoms or signs of congenital, struc- 
tural nerr'ous system disorder. Two patients had focal infec- 
tion which seemed to have something to do with the onset of 
S3'mptoms, but in both cases there was ps>'chic maladjustment 
and in one patient the torticollis was recurrent. In a third 
indi\idual, there was a family histor}’ of mental disorder and 
the patient himself had an unstable make-up with a tendency to 
feel inadequate and insecure. 


At the other end of the scale are the two patients whose 
torticollis was but a fraction or fragment of a more generalized 
nervous sjrstem deficiency or disfunction. One patient not only 
had anatomic stigmata, but a sister who apparently was sim- 
ilarly affected in a lesser degree, and a father whose career 


implied that he had a psychopathic make-up. This patient 
manifested other disorders of movement of involuntary' char- 
acter, The other patient had a variety of sex perversion and 
eventually became unable to earn her living in a learned pro- 
fession. From a somatic standpoint, there was an accompany- 
ing motor disorder in which torticollis and head tremor were 
prominent and the outcome after a period of se\'eral years was 
men^ and physical incapadtaUon requiring institutional care 
The one thmg which all these patients had in common was 
torticoU^. In every instance, there was some degree of mental 
or emotional maladjustment In two of the fiv? cases thm 
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COWCLtrSIONS 

It is my idea that the torticollis in all these patients repre- 
sented a specific type of abnormal involuntary movement which 
might be released under various circumstances and that the 
causes may lie on one end of the scale purely in the psychic 
sphere and at the other end of the scale in a physical disease 
or even a developmental defect which produces structural 
changes in the brain. With respect to the latter type of case, 
nemropathologists do not know either the locus of or character 
of the lesions which are definitely responsible for the particu- 
lar abnormal movements. 

One must look further than the apparent precipitating 
cause for the origin. We are familiar with the cardiac and 
gastro-intestinal neuroses, which occur in some patients whose 
constitutions have a reduced tolerance for physical or psychic 
stresses. Other individuals, subject to the same precipitating 
stresses, do not develop these somatic manifestations of vegeta- 
tive nervous system imbalance. The simple fact that torticollis 
is not an inevitable or constant result of the various stresses 
associated as precipitating causes requires thought as to whether 
there is ever any predisposing factor. 

Therefore, it seems unnecessary to quarrel about whether in 
a given patient the torticollis movements themselves are of 
organic or psychic origin. One patient may really be suffering 
from a psychoneurosis. Another may be suffering from a 
physical disease without any personality impairment or psy- 
choneurotic factor. Torticollis is a .symptom rather than a 
disease, and is a manifestation of a regional structural or phys- 
iologic defect. This defect may be a sign of a more generalized 
nervous system instability, which often may be due to hered- 
itary or congenital fault. 
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CACHEXIA (ANOREXIA) NERVOSA* 

Historical.— With that admirable clinical astuteness shown 
by the early English ph 3 'sidans, Sir William GuU^ first de- 
scribed and named the sjmdrome of anorexia ner\'Osa in 1868. 
He described a disease rare in males, which occurred usually 
in young girk from sixteen to twentj'-three with resultant severe 
emaciation, amenorrhea, changes in temper and associated re- 
markable phi-sical energy. He considered this disturbance was 
due to a “morbid mental state.” Its great frequencj' in the 
female was stressed by a Frenchman whose understanding of 
its feminine connotations induced Las^gue- to call it “hj'sterical 
anorexia.” 

The passage of time permitted a serious oblirion to creep 
over this important syndrome and when Simmonds^ in 1914 
described the sjmdrorae of hypophyseal cachexia resulting from 
destruction of the pituitary gland, a new factor was injected 
into the symptom of emaciation. Similar reports were noted 
thereafter and these cases were presented as recovering from 
Simmonds’ disease by Aurtue of this or that glandular injection 
or oral medication. On the other band, those cases of this dis- 
ease whi(± came to autopsy showed a serious destruction of 
the anterior lobe and associated simple atrophy of the thyroid, 
adienak and gonads. Bratton and Field’s* as weU as Aitken 
and Russell’s' cases likeivise show thk finding. The well- 
knovra pluriglandular insufhdendes of Claude and Gougerot® 

♦SubmiUtd for publication in June, 1940. 
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and of Falta^ have begun to take on a new dinical significance 
and their understanding a new revision as the result of a mod- 
em conception of this S5Tidrorae. However, patients suffering 
from Simmonds’ disease by the nature of their illness do not 
recover and usually live for a varying number of years before 
death finally claims them. As more autopsied cases of this 
disease were reported it was more and more evident that the 
striking note in these cases was a progressive and severe lassi- 
tude, weakness associated with somnolence and sometimes 
organic psychotic trends, while marked aging of the tissues 
with atrophy of the breasts and falh'ng out of the pubic and 
axillary hair were evidence of a secondary hypogonadal and 
hypoth 5 ToidaI deficiency. 

Anorexia Hervosa Differentiated from Simmonds’ Dis- 
ease. — Of recent years there has again been an awakening of 
interest in anorexia nervosa and the author, though recognizing 
the entity as described in the literature by the early writers, has 
been confused in bis approach -by too great insistence upon 
glandular diagnosis and therapy, with resultant prolonging of 
the therapeutic achievement. As more and more specific cases 
with evidence of lack of response to endocrine products, both 
before conung into my hands and after came to my attention, 

I began to study etiology more carefully. There then appeared 
a mass of psychogenic material which, as it was elaborated, 
proved to be a competent exciting cause for the disease; and 
then it was observed that the clim'cal picture itself had distinct 
differences from that described by Simmonds, 

It occurred espedally in young, unmarried women, or as 
Birle)^ suggested, in young married women who had never 
borne children, while pituitary cachexia occurred in middle life 
often as the result of infection or too many pregnancies. The 
loss of weight is greater in anorexia nervosa, while it is some- 
times seen in Simmonds’ disease only as a terminal event. On 
the other hand, aging of the tissues, falling of the hair, and 
atrophy of the sexual organs are not seen in the functional dis- 
order though pathognomonic of pituitary destruction. Turner 
has recently tabulated statistically the reported cases of Sim- 
monds’ disease and anore.xia nen'osa and the most noteworthy 
differences brought out by him were that the former showed an 
incidence of two to one, as against four to one female; an age 
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limit oi tivent^^ to sixty as against ten to forty, m amenor- 
rhea of 51 per cent as against 86 per cent; and 100 per cent 
mortaHtj^ as against 6 per cent raortaBty in anorexia nervosa. 

The most striking differences lay, however, in the field of 
the psyche. The early writers were practical and searching 
in their common-sense psychology. Gull’s^ original concept 
still stands undisputed, namely, that anorexia nervosa is a 
morbid mental state. Lasfegue^ in 1873 stressed the con- 
trariety of the patients, some of whom may have suffered 
from thwarted love affairs and jealousy. Their mothers were 
often too wrapped up in the daughters and needed treatment 
also. Often these were unhappy in their sex life with sexually 
weak or impotent husbands and hence turned their love upon 
the daughter. The child was smothered with mother love and 
was unable to take the place due her at her age, and often 
experienced an accompanjnng serious restriction of her llbertJ^ 
Recently Langdon Brown^'’ remarks of the fear of growing 
up and facing adult responsibilities, with an undue dependence 
on the father and hostility toward the mother. He mentions 
the possibility that dementia praecox lurks behind the shadow 
of anorexia nervosa. He quotes Sir Arthur Keith as sajdng 


in the discussion that “a tendency toward carrying youthful 
characters into adult life had played a large part in the evolu- 
tion of the human race.” This, however, could be a source of 
weakness and when it was irregularly or iU developed, it pro- 
duced incomplete personalities. Anorexia nervosa was a diffi- 


culty in growing up. Other significant English contributors 
on the subject have noted the modem mode for “slimming” 
and “maiden raodestj-"’ and the desire to have small breasts, 
as a cause for reduction in diet. The close relation of the 
appetite to se-xual desire, and the hatred of bodily functions, 
looking upon them and sex feelings as esthetically low and 
feeding as a “gross business,” has been a related background 
m certain of these cases of refusal of food and so-called ano- 
rraa. These patients usually had a “dead look” relating to 
heir parents and by means of their fllness they had nmin- 
a domin^t role over the household and the parent 
^eir undimmished, almost excessive vitality has been noted 
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Medical reports on these cases, almost without exception, 
have warned against “deep, exhaustive psychological explora- 
tion. They make light of the fundamental psychology and 
feel that proper regimen, persuasion and common sense 
win suffice. With this point of view I can have little sym- 
pathy. One writer sa}^, “the difficulties are of trivial nature,” 
and then remarks that these patients often persist in utilizing 
their refusal of food at the demand of their own inner pur- 
poses, “sometimes even unto death.” 

In a recent discussion of this disease before the Royal 
Society of Medicine, Ryle, Sheldon, Spence and Hurst^^ made 
significant observations on this syndrome. They noted that 
not until the description of Simmonds’ disease was there con- 
fusion regarding this chnical picture and since then many 
physicians abroad were describing anorexia nervosa as the 
graver pituitary cachexia. Sheldon noted the similarity of the 
sjmdromes but found a point of difference in hirsutism which 
is common in anorexia nervosa but has never been described 
in Simmonds’ disease. He states that in the Irish potato 
famine of 1845, hair an inch long on the faces and arms of 
children was described — an adaptation of the body (adrenal 
cortex overactivity) to starvation conditions. This finding has 
been strikingly noted in the majority of my reported cases, 
and is I believe a diagnostic factor of considerable importance 
in the more severe cases. 

ILLDSTRATIVE CASES . 

With much interest I observed the following cases until 
it was well’ determined what their outcome would be, and they 
are reported in as much detail as seems wise in order to give 
a full understanding of the condition. 


Case I. — H. W., a twenty-one-year-old school teacher. 

History . — In January, 1933, the patient complained of not being able to 
eat, although hungry at times. If she did eat a full meal, she could not eat 
again that day. She fills up very quickly and gets a pain in the stomach and 
occasionally vomits foam. She feels shaky and weak, and has lost all intr^t 
and is depressed. The condition has persisted for one year. The paUent 
teaches school and wonders if she is doing it adequately. Menses began at 
eleven years of age, and were often scanty, lasting three to four da>-3. They 
stopped a year ago after being regular. . • a 

Examinalion . — ^The patient was thin, emadated in appearance, and wcigned 
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80 pounds. She 

tutdca, and the tmne reN-ealed “ made berseU eat 



Fig. 62 {Case 1). — ^Appearance o! patient H. W. at time oJ eianiination. 

larging. Her basal metabolic rate was +12 per cent; but she gets tired and 
dragged at times. She was married soon after this and reported by letter that 
she was well. 


Case IL — R., a twenty-SEt-year-old woman. 

Bislory’—Tht patient began to lose weight in Januarj', 1932, gradually 
falling from IIT to 90 pounds. She was admitted to the hospital on August 
31, 1936, wdghing 87 pounds. Four years before, she had developed a fear 
that she would become masculine. This was related to the irregularity of her 
periods which finally stopped two years ago. There have been no menses since. 

On admission to the hospital the patient admits that she avoids eating be- 
muse &e has no interest in it She is depressed and unhapp)’ and feels very 
desperate. Her past history shows a family situation in which there was great 
oterpro^on on the part of both parents. She was very shy and ill at ease 
as a chad, and was onlj- really happy when she was with her brother. She 
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was very devoted to him and was distressed when he married a girl whom she 
thought was unworthy of Mm. She had a strong brother fixation and resented 
the restricted family life. She was a quiet, mousy person who alwa>’s said 
precisely what she had been brought up to say by her mother. Her father 
always wanted her chaperoned and her ideals were of the highest. 

Examination. — ^The patient is tall, of narrow build, cadaveric in appear- 
ance; the breasts are well developed; there is masculine pubic hair; no thyroid 
enlargement and no aging of the tissues. 

Course. — ^The patient spent five weeks in the hospital during which time 
there was slight improvement in depression and no gain in weight. After 
leaving the hospital she entered upon a secretarial course, took a Job with a 
new interest, and began to grow away from the parents and to obtain some 
emancipation of thought. She reported one year later weighing 118 pounds; 
her morale was e.Tcellent and she no longer had the depressed, desperate 
feelings. 

The menses have now returned regularly. She is still working and weighs 
130 pounds. 

Case m. — E. H., a ninetcen-year-old woman, a college student. 

History. — During the previous two years the patient had lost 20 pounds 
and developed amenorrhea. She was cheerful and active, and said she ate 
well but the mother, who always accompam'ed her, said she ate h’ke a bird. 
The mother was very worried about her and had taken her to scs’eral phys- 
icians who, because of a —24 per cent basal metabolic rate, gave her thyroid 
and pituitary. Her weight then was 81 pounds, and she gained a few pounds 
but the menses did not return. The mother brought her in to see me and 
with insinuating voice, persuasive manner, and noble purpose, definitely an- 
noyed her daughter who sat with obvious disinterest in the proceedings and 
said she would do what she was told. She later confided to me that food 
was not interesting, and that she was much oppressed by her college course. 
Her mother was too overprotective, very nervous, and always waiting anx- 
iously for some one of the children to be sick. This daughter obliged and 
later admitted it was because she did not want to grow up and away from 
the parent. 

Examination. — ^Physically this girl was thin, somewhat emaciated and 
weighed 90 pounds. The hair was dry and the mammae were small but not 
atrophic. The vulvae were rather large but the external gem'talia othernise 
were normal. The basal metabolic rate was — 20 per cent. i-Rays of the 
skull were normal, and ovarian hormone was absent from the urine. 

Course . — ^The pmtient was put to bed and on a regimen at home, but she 
gained only S pounds in a month. She was then allowed to go abroad for 
the summer, away from the family, and she returned having gained IS pounds. 
Finaliy, after one and three quarters years she weighed US pounds. The 
menstrual periods had been re^ar. The basal metaboh'c rate was per 
cent. A sigm'ficant factor which undoubtedly contributed to the recovery ws 
the unexpected death of her mother. The patient, though grieved, has been 
definitely relieved of conflict since and is now cured. 

Case IV. — E. W. R., a thirty-one-year-old housewife, complains of loss of 
weight during the past three to four years. She loathes cooking and the sight 
of food. Her stomach quivers uith food and almost daily she has a fleeting 
attack of colitis. She has been married ten years, but after a year she sepa- 
rated from her husband because he did es-erything be could to behttle her. 
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She left htai to take up nursing training. For three years her health utis good 
and she weighed 126 pounds. Then she and her husband began liWng together 
again. He is loj-al to her but completely unsatisfactorj'. He will often not 
speak for two hours at a time. Sei life is incomplete and she has no orgasm 
except occasionally in her sleep. Mow her weight averages in the low flO’s and 
her Wood pressure is 90/55; she has a narrow chest and pdvis, scanty hair, 
small breasts and in general a hj-poplastic status. 

The aversion to food in this case is definitely related to her husband. She 
has passed from observation and no reports as to her progress have been 
received. 

Oase V. — A. a thirt\--year-old woman. 

Bislory . — At the age of eighteen the patient weighed 130 pounds. Prior 
to 1927 she had been happy in her family life, but very spoiled in it. She 



Fig- 63 (Case V).. 


-Appearance of padent A S. at time of examination. 


.... to 
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attractive, _ and, she thinks, married him for spite. The breakdon-n came on 
aunng this conflict over her affections toward these two men. Her husband 
proved to be domineering, expected her to be a housebody, and hurt her over 
and over again. He was jealous of her parents (rightfully, no doubt) and 
^ove her back to them in spirit. Her sex experience with him was mechan- 
fcal, and neither cared much about it. 

In January, 1928, the patient had a severe cold, and afterward began to 
feel run down. She suffered from indigestion and was afraid to eat because 
food upset her stomach. Loss of weight began at about this time, and the 
me^es became scantier and Irregular. Soon they ceased entirely and the 
weighty gradually dropped below 90 pounds. She has had several series of 
endocrine treatments with antuitrin “S,” progjmon and eschatin. She was told 
that her basal metaboh'c rate was — 40 per cent, and was given 4 grains of 
thyroid daily. 

Examination. — The patient on admission to the Neurological Institute ap- 
peared cadaveric: weight 8S pounds, hair and skin dry, myxedema, small 
mammae with no atrophy, hypoplastic build, and striking cachexia. 

There was a low basal metabolic rate of — 2S to —30 per cent, an ab- 
sence of ovarian hormone, and no other significant laboratory findings. The 
sella turcica was normal. The chief complaints were gastro-intestinal, with 
gas and a feeling of fulness, a dragging sensation accompanied by apprehen- 
sion and depression, and great concern over the continued constipation, which 
no cathartic reh'eved. She feels hungry, but will sit down to food and fear 
to eat, because it will make her so uncomfortable. There is an agonlied pull- 
ing of the intestines, and a spot in the stomach through which food wfU not 
go, also much gas. When she was first sick, she would at times dispose of 
her food suneptitiously, to give the impression of having eaten it. 

Course. — During two and one half months at the hospital, the patient 
increased her weight from 85 to 103 pounds. There was no endocrine therapy 
given. 

This patient has a strong family attachment, an incomplete sex relation- 
ship with her husband, and an obsessional neurosis with an idea fixed on her 
gastro-intestinal tract. Resolution of her psychological factors was strongly 
resisted. 

She is stiH under psychotherapeutic treatment, and recovery is progressing 
favorably, though the periods have not returned yet. The pluriglandular syn- 
drome was secondary to the nutritional disturbance and psychoneurosis. 


Case VX — D. P., a twenty-six-year-old w'oman, was admitted to the St. 
Luke’s Hospital in 1934. 

History . — ^Five years previously the patient had had measles (1929), vath 
which she was very ill. She was prostrated afterwards, and had regurgitation 
and cardiospasm for three weeks. Before this illness her weight wM 113 
pounds; afterwards she was well but tended to be constipated. This was 
preceded by progressive loss of weight, nausea, vmmiting and werkness. Tfe 
patient was married in 1930 for two days and then had her marriage annullM 
on the grounds of fraud. Following this, she had considerable stomach trouble 
with gas, spasms, watery stools and frothy movements, associated with redness 
of mouth and uvmla and fever. 

In November, 1931, she had been admitted to the Neurological Irutltute 
for a week’s observation. Her weight was 72 pounds; basal metabolic rate 

33 per cent; she complained of cold hands and feet, waves of nausea, Md 

sweats and nervousness. The diagnosis was pluriglandular defidenej’ (Sun- 
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a basal mttabolit rate oi —13 per cent. 

\\Tjro the padent entered St. Lnkt’s her complaints wmloa of 
amenorrhea. coLtipation, poor digestion, nausea, gas, and 
food. Her menses began at eles-en or twelve years of age but 
sent for the past year and a haH. AS her teeth had been removed because 


of a mouth disease in 1932. , . ib. s ti 

Examinaiion.-~On admission the temperature was 96.2 E., the pi^ 62, 
the blood pressure 90/62 and the weight 62 pounds. The skin was 
and fine; small breasts and no subcutaneous tissue. The skdeton seemed to be 
covered with nothing mote than skin, but there was no falling of hair or 
of tissues* There wsjs marked colduess of the hands and feet. The too- 
oratory findings showed a normal seUa tomca; Wood sugar 83 mg.; calcium 
10.7 mg.; bleeding time 4 minutes; dotting time 5 nnnutes; red cells 3,2S0/X)0; 
hemoglobin 70 per cent; white cells 3,300: polymorphonudeais 34; iympho- 
cytts 62 and platelets IZOflOQ. The Kahn lest was negative, and the basal 
metabolic rate was — 40 per cent and — 19 per cent 

Course.— Viz patient remained in the hospital one month, during which 
her weight varied between S9 and 66 pounds. During this time she would 
not eat while the nurse was in the room. If she was left alone the trays were 
alwajs emptied, and the nurse observed through the keyhole that it was 
disposing of the food by throwing it down the toDet 

The padent was again removed from the hospitai by her father against 
advice because the diagnosis of obsessioDal neurosis with secondary pluri- 
glandular insufficiencj’ was made. She had a dose family attachment, with 
affection for the father and absorption by the mother, whom she kept thor- 
ou^y punished by her illness. Recovery was prolonged and not followed 
by me. 


Case V3X— X W., a twenty-five-year-old woman, was referred because 
of eitreme exhaustion and cachema. 

Bistory.— Since the age of seventeen the patient had been gradually limit- 
ing her diet in order to avoid indigestion, a ‘logg>-” feeling, burning, beldung 
of gas, and the feeling that there was some stoppage in the intestines. She 
experienced great fear and annety in regard to her indigestion. She'grad- 
ualiy lost weight from 133 pounds tmtil, on her admisdon to the hospital in 
J^y of 1936, she weighed 82iA pounds. At this time there bad been amenor- 
rhea for three years. 


^aminalion.-Oa admission, the patient was cadaveric, nervous, emo- 
tional,. depressed, constantly talking about food, picking at it, nracticanv 
Eomg through a ritual in eating, washing down moutl^U lnraS 

T examinations were’en^^! 

live except for a basal metabolic rate of — -2S tn - . , 
sence of ovarian hormone in the urinL per cent, and an ab- 


Course— Prior to her adndsson to the hospital, the oaHeot 
Her psychotherapeuUc treatment brought out the'imporUut fact of 
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very serious conflict in childhood vrith her mother, and a definite father 
fixation. She had repressed all feelings in childhood, so it became a habit 
with her. She was never able to enjoy pleasure of any kind, including sexual, 
because in her early life the enjoyment of any kind of pleasure had always 
been squelched by the family. There are some interesting factors in this, in 
that starving gave her a sense of exhilaration. The sense of hunger was asso- 
ciated with masturbatory feelings, and there was a definite diversion of her 
sexual feeling away from the genitals toward oral erotic reactions. She now 
weighs IIS pounds, menstruates regularly, and is married, and one year after 
is to have a child. 

This is another patient who presents the picture of a severe psycho- 
neurosis, associated with fear and anxiety and a gastro-intestinal obsession 
ending in loss of weight and a serious pluriglandular deficiency, who made a 
recovery under psychotherapy. 

Case V'tt I. — D. W., a fourteen-year-old girl, was referred through the 
courtesy of Dr. Charles G. Kerlcy. 



Fig. 64 (Case \TII).— Appearance of patient D. W. at time of examination. 


f/fstory.-Two years ago the patient had a mastoid 
by a gain in weight to 140 pounds. A year and a half ago she began to lo 
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s “rr rr<;^,d «, 

lost ivejght progressively down to 79 pounds, ^'es f 

»nd were regular until two years ago. when thej- became 
Amenorrhea began fourteen months ago and has contmued to date 
Examination. -The patient is a thin, cachecUc yotmg ^1. 
turit}', and breasts well formed. There is conaderable ham 
arms and legs, and some on the face. The paUent is restles and o%-eracUve, 
and can hardly remain in bed. Laboratory data; glucose tolerance cun'e, 66, 
104, 91, qns, SI, 45; slight anemia; nonprotein mtrogen 16 mg.; basal iMta- 
bolic rate -37 per cent; skull and sella turdca normal under r-raj;s. Hor- 
mone studies; follicular (ovarian) hormone, no R. U., follicle sfamulatmg 

hormone, none. , , .... j 

Come.— The patient made a slow, gradual gam m weight, without endo- 
crine medication, until she reached 96 pounds. At this time, after two months, 
the patient developed acute appendicitis. At the operation by Dr. E. J. 
Donovan, the ovaries were found to be somewhat small and pale in appe^- 
ance. A specimen of the right ovary was excised and histologic examination 
revealed a normal gland. 

This child has made a complete recovery, haiing learned in the hospital 
to be independent of her family and acquired enough maturity to enjoy it. 
She is the youngest in the series and the mechanism of her neuroas was vtiy 
simple, and recovery easier. 

Case IX— M. D, a nineteen-year-old woman, was admitted to the Neuro- 
logical Institute hlarch 3, 1939. 

Bisiory . — The patient had weighed 115 pounds three years ago. She was 
reported acting peculiarly and dreaming at school over a firm attachment to 
a teacher. There were implications at that time of homosexual beharior, but 
there was none. One year ago she began to refuse food and to lose wei^t. 
She lost 70 pounds in six months, and amenorrhea began one year ago. She 
complained of weakness and depression, but was restless and active. Her 
family physician gave her cortical hormone and pituitary i-ray treatments. 
After this an excessive growth of facial hair was noticed. She has a feeling 
of fulness in the stomach and vonuts often. She saj-s that she eats but really 
does not. She has continually masturbated since the age of ele\-en or twelve 
years, and has a deep sense of an and guilt about it. Though brought up 
in her family’s religious faith she does not believe in it, and is having it forced 
on her bj- her mother and aunt. She is resentful against them. Her aunt 
bosses her and thej- all are at her continually about eating, so that her re- 
b^on became more and more centered about her food. She was depressed 
med rradily, was sedusive, talked Httle and showed marked resUessness while 
m the hospital; remaining in bed was torture to her. She looks down upon 

wU imd >iddle.dass," and she has built a wall about her- 

so tiiat she has no feelings and no interests, 

£xamina(ion.-hIar^ emaciaUon, hair on face, arms and trunk. Drv 

rali^r bluish in color. Blood pressure 60^ 
Slight anemia. Blood cholesterol 112 mg. Phosphorus 2 9 mir 
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hair on the face practically disappeared and she left the hospital to continue 
pelotherapy and reeducaUon which was badly needed in her home life and 
matlons. She has fluctuated up and down since discharge, but is doing part- 
time work pending further emotional readjustments. 

Here again is a pluriglandular syndrome seconda^' to starvation in a dis- 
tinctly neuropathic type, whose whole mental life is distorted and unstable, 



Before After 

Fig. 65 (Case IX). — Appearance of patient M. D. 


the starvation being only one way of punishing her parents for them ex- 
tremely bad handling and for trying to maintain her in the child relatiDn. 


Case X. — ^T. F., a nineteen-year-old woman, was admitted to the Neuro- 
logical Institute April 25, 1939. _ 

History. — The patient’s illness began eighteen months ago upon the uutl- 
tudon of a regimen to lose weight, then 136 pounds. About the same time 
she had a severe emodonal shock when her sister married her fiancA ^e 
began to vomit and weight loss was rapid, down to below 70 pounds, ^e 
went to another hospital on four occasions, and each Ume upon retummg 
home she became worse. She had an exploratory laparotomy m'thout avail 
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fnr a riEht adrenal tumor but none was 
and final}' she was operat irithout result 

found. Extensiw .jjj hospital the patient weighed 6Z% 

sSi SLlired hfi^tism. The skin was 
pounds, and was thin and ^ sdeias were blue. The tongue 

dry and pale, atao^ mpwtis. The th}Toid was palpable 

was smooth and red J^^dies- hemoglobin SO per cent; 

and the corpuscles S.600; blood sodium 

red blood corpuscles lOA mg.; cholesterol 171 mg.; blood 

Sar'li^r.^". ■^?"7. t'^i^Lsal li’etaholic rate -44 per cent; 




Before After 

Eig. 65 (Case X). — ^Appearance ol patient T. F. 


follicular (estrogen) hormone almost absent (2 R. U.), The intravenous 
pydograms were normal. Gastric analysis showed achlorhydria and the pa- 
tient was given nicotinic acid therapy (SOO mg. daily). On this she showed 
a marked redculoQte response. 

Course.— Ps}thical)y the patient was depressed and shut-in, and obstinate 
in her refusal of food. She vomited when forced to eat. After one month 
she began to cooperate by taking liquids, and later solids. The weight went 
up to 107 pounds, and then, when discharge was proposed, she was sullen, 
antagonistic and vomited again. She finall>- was discharged to a family to 
do housework away from her home surroundings. 

This is the picture of severe cachexia coming on as a result of a “getting 
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thm Mmplec and a serious emoriona] frustration. The clinical picture of a 
pluriglandular deficiency combined with a hypertrichosis suggested adrenal ei- 
ploration and glandular therapy— all to no avail and to the chagrin of the 
therapeutists. Readjustment and a careful dietary regimen brought about a 
recovery. 

THE CLINICAL PICTURE 

Pliysical Signs. — ^The above group of patients have as 
their outstanding sign a severe cachexia. Loss of weight is 
caused by an imwiUingness to eat based upon either conscious 
or upon neurotic avoidance. Actual loss of appetite is a rare 
occurrence. There is really a refusal of food because thej^ 
will not eat for fear of discomfort after eating or for fear they 
will not remain slim. For these reasons the author objects to 
the long-accepted term, “anorexia nervosa,” and suggests 
“cachexia nervosa” instead. Hysterical anorexia has a similar 
background and, although the term cachexia nervosa does not 
perhaps tell the whole story, it suggests the dominant present- 
ing picture. The symptom of cachexia is definitely a sign of 
malnutrition with which is assodated a group of secondar}' 
somatic manifestations, largely endocrine. 


T,-\BULATION 

The Clinical Pictiire in Cache.via Nervosa 


PhysicaJ Stgits 

1. Cache-ria. 

2. Amenorrhea. .Absence of estro- 

genic hormone. 

.1. Drj' sldn — low basal metabolic 
rate —30 to —40 per cent with- 
out increased cholesterol. 

4. Hj-pertrichosis rather than falling 

of hair. 

5. Absence of genital atrophy. 

6. Gingiritis and glossy tongue. 


Psychoiiciirolio ilanijcslations 

1. Gastro-intestinalobsession,rriu5al 

of food, lomiring, indigestion. 

2. .An.riet3' and fear. 

.1. Depression and hopelessnes.s. 

4. Suicidal impulses (death wish). 

,S. Family fi-tations and antagonist. 

6. Failure to break adolescent ties 

(egocentridty). 

7. Sexual maladjustment with fn- 

gidity, unhappy marriage. 


Amenorrhea which occurs early during the starvation is a 
uniform symptom and with return of adequate nutrition, the 
menses are re-established. One of my medical confreres re- 
ports that in Puerto Rico, where severe grades of malnutrition 
are seen, a cessation of the periods frequently accompanies 
it. In each one of the cases investigated, absence of ovarian 
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,,anm,c is noled, Micattag that a severe disturbance ot hor- 
monal physiolog>' has taien place. This is of especial rate es , 
for even without any estrogenic stimulation, the ovarian ac- 
tivity seems to regenerate itself, with return of normal weight. 

It is likewise of special note that none of these patients showed 
menopausal symptoms which would indicate a primary lack 
of gonadotropic stimulus from the anterior pituitary rather 
than or^rian hormone absence. The unusual opportunity was 
presented in Case \T[n for a histologic examination of a por- 
tion of the or'aiy removed during an appendectomy. This 
showed a normal ovary containing follicles without eridence 
of maturitj% though the gross organ looked somewhat pale and 
shrunken. As actual atrophy of the gonads does not occur, 
the presumption is that for proper pituitarj'-ovarian actirity, 
certain nutritive elements or ritamins are necessar>^ 

The exceedingly low basal metabolic rate, without eleva- 
tion of cholesterol, is indicative of another secondary eSect. 
The lowest rates reported are in anorexia nervosa, though 
Turner’s figures show that rates in Simmonds’ disease are the 
same. ThjToid medication is not indicated because, with the 
re-establishment of normal nutrition and weight, the metabolic 
rate also returns to normal. Apparently we are dealing with 
a functional thyroid deficiency' dependent upon nutritional and 
hormonal (anterior pituitary) deprivation. 

In certain of these patients there has been a glossy tongue 
and a serious gingivitis and often marked decay of the teeth, 
necessitating complete removal in one case and partial removal 
in another. These conditions likewise must be related to a 
dietary' (vitamin-calcium) deficiency'. A blue coloration to 
the sclera is obser\'ed in many' of the severe cases. This sug- 
gests somewhat the appearance seen in osteogenesis imperfecta. 
.A frequent, vmexpected condition seen in these patients is an 
overgrowth of hair on face, arms and legs. This kyper- 
trichosis is in rnarked contrast to the falling of the hair, espe- 
cially in the axilla and pubes, seen in true pituitary cachexia. 

There is some eridence that starvation has an effect upon 
^e anterior pituitary', causing impaired function with a se^n- 
dary' deficiency of the thyroid, gonads and adrenals-a pluri- 
glandular insufficiency in which, however, there is no atrophy 

\’01.3S— 4Q 



770 


IRVING PARDEE 


occurring in tte endocrine organs, as the few autopsied cases 
confirm. It is not difficult, then, to consider this functional 
pluriglandular disease as sharply differentiated from the true 
Simmonds’ disease with its clinical and postmortem evidence 
of progressive lowering of glandular activity leading to en- 
docrine atrophy and eventual death. 

Psychoneurotic Manifestations, — Having placed the en- 
docrine manifestations as entirely secondary, we must seek 
elsewhere for the etiologic factors in cachexia nervosa. A de- 
fect in diet, if it will produce such profound psychological 
changes and emaciation, must have behind it a very strong 
motivating force. This, according to the study of the patients 
recorded, has in each instance proved to be a serious mental 
conflict, resulting in a psychogenic disturbance of great in- 
tensity. The preponderant complaints of these patients are 
gastro-intestinal. They have Bxed obsessions as to what all 
foods or certam ones will do to them. No persuasion will en- 
lighten them. They say it will produce gas, or a tight feeling, 
or cramps, or pain, or the food feels as though it was not going 
through. There is obstinate constipation requiring all kinds 
of cathartic efforts, and nausea and a seasick feeling. Patients 
say avoidance of food made them feel better, and gives them 
more energy to do things. Associated with these were queer 
ideas about diets; each article of food was critically weighed 
and ruled out until there was practically nothing left to take, 
and food was hidden or surreptitiously disposed of. Feelings 
of apprehension, anxiety, jear, desperation and hopeless de- 
pression often accompanied the occurrence of the symptoms, 
and a continual urging of the patients to eat produced only a 
stiffer defense and a more thorough fixation of the symptoms 
in the intestinal tract. A true coliUs, whether of the nervous 
type or otherwise, supervened in some cases and seemed 
further to increase the symptoms. 

The most uniform single factor was a conflict between the 
parient and her parents. This family fixation was at times 
caused by close dependence upon or by a serious antagonism 
to the mother, with a marked admiration for the father (un- 
resolved Oedipus situation), or by a violent inner conflict at- 
tempting to establish an independence from the parents who 
held the patient in subjugation. This would lead to aggres- 
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sive thoughts against the parents, a sense of guilt as a r^ult, 
and recriminations resulting in a further withdrawal and 
cape almost to the point of suicide. Failure to break ado- 
lescent ties brought about a further sense of defeat and in- 
feriority, compensation being gained by building up certain 
ego satisfactions. Those starting in the gastro-intestinal tract 
shunted the sexual into the oral and anal channels, thus further 
conditioning the vegetative level. It was noteworthy that in 
each case reported the patient had experienced sexiial malad- 
justment. Frigidity was common, masturbation provdded only 
moderate satisfaction, marriage was avoided until recover^r, 
and if marriage had occurred, it was a source of further in- 
stigation of the illness on the basis of premarital maladjust- 
ments and an absence of any mature sex life with the husband. 
VJhy could not these young women grow up? Principally be- 
cause they were not trained to and were not allowed to. Often 
the mother was at fault, maintaining her daughter as a child 
to satisfy her own selfish desires, the child turning to the father 
and perhaps being thwarted there also, and in despair giving 
up and escaping into illness. 


TKEATMENT 

In order to bring about recovery it is necessarj'- first to take 
the patient away from the parents — often a difficult feat. 
This is well accomplished in a hospital, when, and if possible, 
the patient should be isolated in a separate room. Then she 
must be shown by careful medical study and explanation that 
she has no organic disease, and lastly she must be given a 
certain quantity of food and a weight chart kept. Enlist her 
mterest and cooperation in the procedure. Weighing must not 
be done too often and must always be done by a nurse. 
Placebos at first may be desirable, to avoid rerao\Tng all 
medicinal props. A normal diet is given, and the paUent must 
be shown that the symptoms are no better or no worse foUow- 
. ingestion of one article or one quantity of food than 

toUowing another. Adequate mtamins, minerals and fluids 
must, of course, be given. 

But all of this is subject to variation and is only the scaf- 
foltog upon whiA to work, for the real therapy is psycho- 
S'cal. The patient must understand thoroughly the^ father 
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and mother relationship. She must learn the nature of her 
own emotional drive toward sex, and toward the ego; and she 
must be taught to realize in what way she failed to meet the 
issues of life which brought about her illness, how her symp- 
toms developed chronologically, and with what stimulus and 
emotional^ instability; and then, with full understanding, she 
will definitely have less reason to support her organic symp- 
toms. In other words, psychotherapy of a thoughtful, careful, 
detailed and analytical nature is needed. Unless the psycho- 
logical exploration is relatively deep, it will not be possible 
properly to readjust the patient and send her along with any 
real insight into her illness and herself. 

CONCLUSIONS 

1. Ten cases of severe emaciation are reported with re- 
covery in all which were followed through. 

2. The syndrome is called “cachexia nervosa" rather than 
the older term “anorexia nervosa,” because anorexia is an in- 
complete and misleading term. 

3. The clinical picture is that of starvation with cachexia, 
occasional dehydration, dry skin, gingivitis, and a striking 
blue color to the sclera. In addition there is an endocrine dis- 
turbance presenting amenorrhea, very low basal metabolic rate 
without increased cholesterol, hypertrichosis, and absence of 
follicular (estrogenic) hormone without genital atrophy. 

4. This is not Simmonds’ pituitary cachexia because it is 
not accompanied by atrophy of the endocrine glands or aging 
of the tissues, by falling out of hair, or by uniform fatality. 

5. The remainder of the clinical syndrome shows a pre- 
ponderance of gastro-intestinal symptoms with obsessions about 
food and a refusal of it, with indigestion and vomiting. As- 
sociated with this are feelings of anxiety and fear, and depres- 
sion pointing toward suicide in certain cases. Also there arc 
family antagonisms and fixations, w'th egocentricity and basic 
retention of the adolescent state, with failure to bring about 
psychological maturity. Sexual maladjustment is common, 
with infantile repression and marital unhappiness. 

6. Treatment in severe cases requires hospitalization, a 
careful dietary regimen with adequate vitamins, and psycho- 
therapeutic re-education. Endocrine therapy is of no value. 
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RECENT DEVELOPMENTS IN THE TREATMENT OF 

early syphilis 

In the thirty years which have elapsed since the advent of 
arsphenamine a large number of drugs have been introduced 
into syphilis therapy. Most of these have been discarded, only 
a handful haring withstood the test of time. Until recently 
the majorit}' of cases of sj^ihilis were treated with arsphena- 
mine, neoarsphenamine or silver arsphenamine; a small num- 
ber received sulfarsphenamine or bismarsen. There is no 
doubt that with the proper usage of these drugs early syphilis 
can be “cured" in the biological sense in some cases, and in 
the serological and clinical sense in a large number of cases. 
Howerner, for a variety of reasons, chief among which is the 
incidence of toxic reactions, search for the ideal arsenical (or 
drug) has continued unremittingly. And, too, efforts have been 
made to devise simpler applications of these drugs so that 
equivalent therapeutic success might be achieved without bur- 
dening the patient with the necessity for continuing treatment 
relentlessly for one to two years. 

In recent years a number of new drugs and new methods 
have been introduced into the armamentarium of syphilis 
therapy. It is my intention to discuss these briefly, chiefly 
from the Hewpoint of early syphilis. Early syphilis offers the 
greatest opportunity for the control of infectiousness and thus 
the greatest hope for ultimate eradication of the disease. It is 
m this stage that we can aim fairly for prompt and complete 
d^tmetion of all the parasites and, having accomplished this, 
elmunate every d^ger of late complications. Besides, the 
enteria for evaluation of therapeutic results are quite sharp in 
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early syphilis, and even though enough time may not have 
elapsed to give a final estimate of the value of new drugs or 
methods in the prevention of late visceral manifestations of 
S 3 rphilis, past experience will reasonably indicate the eventual 
outcome. We can certainly compare the toxicologic effects 
with those of the older and more accepted drugs and procedures. 

ROUTINE METHODS OF TREATMENT ' 

Before the results of the studies made by the Cooperative 
Climcal Group^ were published, the treatment of syphilis was 
frequently haphazard, individualistic, or followed the technic 
outlined by Neisser. The findings of the Cooperative Clinical 
Group were so conclusive, and subsequent corroboration has 
been so plentiful, that none can doubt the importance of this 
contribution. Certainly the most effective routine treatment 
for early syphih's is the method advocated by this group, 
namely the continuous alternating procedure without any in- 
tervals of rest. Therapeutic success is distinctly higher by 
this method than by the intermittent method of Neisser, by 
irregular methods, or by the earh’er so-called intensive methods. 
It may be well at this point to recall that the intermittent 
method (Neisser) consists of combined courses of an arsem’cal 
and heavy metal separated by rest periods of six weeks, during 
which no treatment is administered. 

The comparative therapeutic success by these two routine 
modes of therapy in early syphilis, shows 79.7 per cent satis- 
factory results for the continuous method, and 65 per cent for 
the intermittent method." It is obvious, then, that the prefer- 
able routine procedure is that outh'ned by the Cooperative 
Clinical Group, the unfortunate component being the need for 
treatment prolonged far beyond the endurance of a great mass 
of our population. In a recent survey, Russell® of the United 
States Public Health Service found that, of 6807 patients with 
early syphilis, only 16 per cent received adequate treatment, 
that is, at least 20 doses of an arsenical. He also investigated 
a series of 580 patients for evidences of progression of the dis- 
ease. Of these, 328 received grossly inadequate treatment, 
with a resultant incidence of 16.9 per cent of neurosyphilis, 
and 3.4 per cent of cardiovascular syphilis; 191 patients re- 
ceived less than standard treatment, and 10.5 per cent con- 
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tracted neuros 3 T)hms and 5.8 per cent cardiovascular syphilis. 
The remaining sixty-one patients in this group, all of whom 
were adequately treated, showed 1.6 per cent of neurosyphilis 
but no cardiovascular involvement. 

Trisodarsen.— In the past five years, two new trivalent 
arsenicals have been applied in syphilis, mapharsen and triso- 
darsen. Trisodarsen (first presented as Triarsen) has not 
been extensively studied. It is a trivalent organic arsenical, 
containing not less than 19 per cent arsenic, and has the \drtue 
of being neutral or slightly alkaline in solution, obrdating the 
necessity for neutralization. In animals its chemotherapeutic 
index is 18, as compared with an index of 6 to 10 for neoars- 
phenamine. 

Toxic Reactions and Therapeutic Results . — Stokes and 
Beennan^ treated 189 patients with early syphflis with this 
drug, and stated that the incidence of minor reactions was about 
the same as with neoarsphenamine, but somewhat less than 
vdth mapharsen. The incidence of dermatitis was high, oc- 
curring in four patients of the series. In patients treated for 
six months or longer, there occurred 8.9 per cent of relapses, 
as compared with 19.7 per cent for a similar series studied by 
the Cooperative Clinical Group, Spinal fluid examinations at 
the sixth month showed 4.3 per cent positive, as compared 
with 8.2 per cent for mapharsen® and 18 per cent for neoars- 
phenamine® in other reported series. 


The authors conclude that the drug meets the requirements 
of the Cooperative Clinical Group for the treatment of early 
syphilis; that its striking efficiency with reference to reversal 
of the serologic reaction of the blood and the prevention of 
asymptomatic neurosyphilis, and also its dermatitis-producing 
qualities require further study. This drug is still under clinical 
investigation, and is not recommended for general use. 

Mapharsen. — hlapharsen (arsenoxide) was first synthe- 
sized by Ehrlich and Hata,‘ who called it amidophenolarsen- 
oxide. They adrdsed against its clinical use because of greater 
toxicity and lower chemotherapeuUc index than arsphenamine 
Arsenoxide can be converted into arsphenamine bv reduction 
Md IS m turn produced by the oxidation of arsphenamine On 
Zi Q of e^eriments with animal trypanosomiasis, Voegtlin 
and Smith m 1920 postulated the theory that the arsphSi- 
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amines, when introduced into the body, had first to be con- 
verted to arsenoxide before a trypanocidal or spirochetiddal 
effect occurred. In 1932 Sanford Rosenthal® demonstrated, 
for the first time, the presence of arsenoxide in animal tissues 
after the injection of arsphenamine and neoarsphenamine. 
Tatum and Cooper^® in 1932 stated that pure arsenoxide has 
a higher therapeutic index for rabbit syphilis than any other 
antis 3 rphilitic agent. 

Mapharsen is a stable chemical compound, of constant 
composition, containing 29 per cent arsenic; solutions do not 
become toxic on standing for several hours. The maximum 
dose, 0.06 gm., contains about 17 mg. of arsem'c, while the 
equivalent dose of neoarsphenamine, 0.6 gm., contains about 
120 mg. Since its introduction, a large literature has sprung 
up, almost all testif 5 dng to its diminished toxicity compared 
with the older arsenicals, and also to its therapeutic effective- 
ness. 

Toxi^- Reactions and Therapeutic Results . — ^To quote from 
a study in which the present author collaborated, “ of a series 
of 188 cases of early syphilis treated with mapharsen, by the 
continuous method recommended by the Cooperative Clinical 
Group, 84 per cent achieved a satisfactory result and 16 per 
cent were imsatisfactory. In a similar, fairly comparable series 
of 169 cases, treated with arsphenamine and neoarsphenamine, 
the Cooperative Clinical Group obtained satisfactory results 
in 79.3 per cent and unsatisfactory results in 20.7 per cent 
While the difference in results is small and the cases of the 
Cooperative Ch'nical Group were observed over a slightly 
longer period of time, the indications are that mapharsen, used 
in the same manner as arsphenanune and neoarsphenamine, 
will yield at least an equivalent number of satisfactorj' results. 

In our series of 188 patients treated with mapharsen, three 
mild cases of Jaundice occurred, the remaining disturbances 
being of a minor nature, such as nausea, vomiting, pain in the 
arm, headache, pruritus without eruption, and one “fixed 
eruption. We concluded that the “results obtained with 
mapharsen in the treatment of early syphih's appear to be as 
satisfactory as those obtained with other effective arsenicals 
when the same method of therapy is used. The favorable re- 
sults thus far obtained with mapharsen, especially in view of 
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its minimal toxicity, ease of preparation and adm^tration 
justify further trial on a more extensive scale, mth careful 

prolonged observation.” _ 

The fact that nitritoid reactions do not occur with maphar- , 
sen has made its use in cardiovascular sj-pWlis more frequent. 
However, its influence upon cardiovascular sjqihilis and neuro- 
syphilis cannot yet be judged with finalitj',^ but it is reason- 
able to believe, from the published data, that it will have neither 
greater, nor lesser, effect than the arsphenamines. In Was- 
sermann-fast syphilis^® we found it neither more nor less effec- 
tive than other arsenicals. 

In syphilis complicating pregnancy, there is a divergence 
of opinion. Castallo and collaborators^® treated 116 sjqihilitic 
pregnant women with mapharsen and bismuth, and concluded 
that this drug was less well-tolerated than neoarsphenamine, 
and gave results somewhat inferior to it. Astrachan,^^ who 
used mapharsen in twentv^-four pregnant women, did not en- 
counter a greater incidence of reactions, and stated that neo- 
arsphenamine or mapharsen can be used with equal benefits 
in the treatment of s}'philitic pregnant women. 


INTENSIVE METHODS OF THERAPY 
With arsphenamine as the weapon, Ehrlich envisioned the 
concept of sterilisatio magna, the complete sterilization of the 
host with a few concentrated doses of the spirocheticide. 
However, there arose the seemingly insurmotmtable wall of 
increased toxicity which spurred the search for a drug which 
would be intensely parasitotropic, but minimally organotropic. 
To the present t^ desideratum has not been attained. But 
until this ideal drug is discovered, “perhaps by employing 
agents already at hand in a new form of attack it might be 
possible to exert greater effect on the disease.”^® Moore^® has 
written; ^ “It must be recognized that even given more clinics 
better clinics and free dinics, the control of syphilis by present- 
day treatment methods is still far from satisfactory. Treat- 
ment is too prolonged, too painful, too dangerous, too expen- 
sn-e. Efforts of investigators to devdop better and espedallv 
shorter methods of treatment should be encouraged.” 

In the past, so-called intensive, “sterflizing” systems of 
treatment were fostered, and pursued, until it became evident 
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that the therapeutic results were miserably poor in compari- 
son with those obtained by routine, prolonged methods. In 
Germany, such systems were practiced by Scboltz^^ and 
Schreus,'® and in our country by Pollitzer.^® The Cooperative 
Clinical Group states that such intensive procedures (chiefly 
PoUitzer’s) gave only 23.4 per cent satisfactory results in early 
syphilis. 

Hyperpyrexia — Attempts to accomplish the “cure” of 
early syphilis by hyperp 5 rrexia alone have been generally un- 
successful, probably because it is impossible to elevate the tem- 
perature of all the body tissues to the thermal death point of 
the Spirochaeta pallida. The experience of Epstein and 
Cohen,^ in thirty-one patients with early syphihs treated with 
hyperpyrexia alone, is revealing: three clim'cal recurrences 
occurred after cessation of treatment, and no case showed a 
reversal of the blood Wassermann to negative. Combined elec- 
tropyrexia and chemotherapy has been tried, by Simpson and 
Kendell®^ with greater promise. These investigators treated 
twenty-eight patients wi^ fifty hours of sustained fever (105°- 
106° F.), and six patients with twenty to thirty hours. The 
fever was induced at weekly intervals for ten weeks, and com- 
bined with it was given 10 injections of an arsenical; after ces- 
sation of the fever 20 more weekly arsenical injections were 
given. These patients were observed from one to slightly over 
four years. Of the thirty-four patients so treated, thirty-one 
became or remained negative, and three became less positive. 
All had spinal fluid examinations, which were negative. The 
entire therapeutic procedure required some thirty weeks for 
consummation. 

Intravenous Drip with Neoarsphenamine. — In 1933, 
Chargin, Leifer and Hyman®* treated twenty-five patients with 
early S}q)hilis by an intensive method. The prindple that the 
slow intravenous administration of toxic drugs diminished 
their toxicity, as proved by Hyman*® and his collaborators, 
was applied in the administration of neoarsphenamine. The 
average dose given was 1 gm. daily for four consecutive days, 
a total dose of 4 gm. for the course. No further treatment 
was given. 

Therapeutic Results.— A report of observarions after five 
years*^ was made on fifteen patients in this series who could be 
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foUowed: twelve were completely satisfactory; one had suf- 
fered a reinfection after thirty-one months and could sUU be 
considered satisfactory; one had received some 20 mercury m- 
iections after leaving the hospital, and was entirely satisfactory 
after five years; the last patient had suffered either a relapse or 
a reinfection, but since the data to prove reinfection were in- 
complete, he alone had to be considered a failure. 

In February, 1938, another series of investigations^® was . 
begun, again with neoarsphenamine in the same dosage. 
Eighty-six patients in all were treated. At the present time 
seventi^-eight patients in this group can be evaluated: seventy- 
one are satisfactory (three of these seventy-one have suSered 
proved reinfections and can still be considered satisfactory) ; 
three are placed in a pending group, that is, at the time they 
were lost from observation their serologic tests bad become 
almost but not completely negative; four patients are deemed 
irrevocable failures, three because of infectious relapse, and 
one because of sero-relapse. It should be noted that the sero- 
logic examinations performed in this study were of unusual 
thoroughness; the blood specimens were subjected to routine 
Wassermann, titered Wassermann, Kolmer, Kahn diagnostic, 
Kline exclusion and Kline diagnostic tests, these tests being 
performed simultaneously in three different laboratories, the 
United States Public Health Service (Dr. John F. Mahoney), 
the New York City Department of Health (Mr. John Koop- 
man), and the laboratoiy of the hospital where the patient 
was being observed. 

Spinal fluid examinations were made on thirteen of the 
original fifteen (1933 series) and sixty-seven of the seventj^- 
eight in the second (1938) series — all were negative. These 
were performed six months or more after treatment and in 
some instances repeated after two to five years. 

Intraveiious Drip with Mapharsen.— In October, 1938, 
treatment with neoarsphenamine was discontinued; from then 
^til June, 1940, a series of 275 patients were treated by the 
intravenous drip procedure with mapharsen,-'’ in the hope of 
reducing toxicity. The initial total dose was 0.4 gm. maphar- 

hv “■ ^ days-this was quickly elevated, 

bj 100 mg. increments, until the ma.ximum dose of 1.2 mn. 

'e days was being given. I have intentionally omitted a dis- 
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cussion of the technic used with neoarsphenamine, since we 
believe mapharsen the drug of choice. 

Technic. — Briefly, the technic with mapharsen is as fol- 
lows: a No. 20, 1%-inch needle is inserted into a vein of the 
forearm in the morning, and left in situ for a period of ten 
to twelve hours. Use of a forearm vein obviates the need for 
an arm board and restriction of movement. During this 
period a total dose of 0.24 gm. mapharsen dissolved in 2400 
cc. of 5 per cent dextrose is allowed to flow in. In the evening 
the needle is removed, and the patient is permitted out of bed. 
This procedure is repeated on five consecutive days, making 
the total dose for the course 1.2 gm. mapharsen. No special 
preparations for treatment are made; the diet is the usual 
golid one, fortified by additional carbohydrates. 

Therapeutic Results . — ^In evaluating the results obtained 
with mapharsen we must realize that the longest observation 
period has been two years, and the shortest four months. 
Naturally the figures to be cited can serve to indicate only a 
trend, and cannot at the present time be considered final. For 
purposes of study we divided the 275 patients into two groups; 
Group A, 157 patients, who received doses from 0.4 gm. to 
1 gm. mapharsen (obviously many of these patients received 


TABLE I 

Group A (Suail Dose), 140 Pattents 


Outcome 

With 1 Course 
of Therapy 

With 4 Pts. Classed 
as Reinfections 

With 2 Courses 
of Therapy 

Failure 

24* (17%) 

20 (14%) 

11 (7.8%) 

Pending 

S (4%) 

5 (4%) 

1 8 (S.7%) 

Satisfactory 

111 (79%) 

115 (82%) 

121 (86.5%) 


* Four patients are considered reinfections, hence satisfactory. Ninety-three 
spinal fluid examinations; all negative. 


grossly inadequate doses), and Group B, 118 patients, all of 
whom received 1.2 gm. mapharsen. 

Of the 157 patients in Group A (Table I), seventeen were 
lost from observation before the tenth week after discharge 
from the hospital, leaving 140 patients who can be evaluated. 
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DEN'EI.OPilENTS Us TREATMENT 

After one course of massive dosage, there were twenty-four 
therapeutic failures: ten were Wassermaim-fast, three de- 
veloped a serologic relapse and eleven had infectious relapse. 
Of the eleven patients with infectious relapse, we believe there 
is excellent ewdence to show that four actually suffered re- 
infection, and must therefore be considered satisfactor 3 ,^ The 
ffve pending patients have almost, but not completely, cleared 
serologically. 

Of the twenty-four patients called therapeutic failures, fif- 
teen were subsequently re-treated by the intravenous drip pro- 
cedure with larger doses of mapharsen. Ten of these fifteen 
re-treated patients have become satisfactory. 

TABLE n 


GaoTO B CLaege Dose), lOS TAXiEX-ts 


Outcome 

Wltli 1 Couree 
of Therapy 

With 3 Pts. Classed 
as Reinfections 

With 2 Courses 
of Therapy 

Failure 

5* (4.8%) 

2 (1.9%) 

1 (0.95%) 

Pending 

17 (16.2%) 

17 (16.2%) 

18 (17.15%) 

Satisfactotj- 

83 (79.0%) 

86 (81.9%) 

86 (81.9%) 


‘Tliree paUeots may be considered reinfectioiis (satisfactotj’)- Thirtj'-ai 
sjmial fluid esaminatjons: aH, but 1, negative. 


In this series of 140 patients, ninety-three have already had 
spinal fluid examinations, all with negative findings. 

Of the 118 patients in Group B (Table II), thirteen were 
lost from observ'ation before the tenth week after discharge 
from the hospital, leaving 105 patients available for evalua- 
tion. After one course of massive dosage, there were five 
therapeutic failures, all patients with infectious relapse. How- 
em, of these five patients, we believe three are indubitable 
cases of reinfection, not relapse, and hence satisfactory. There 
are seventeen patients whose serologic reversal is as yet in- 
complete (observation period too short) and who are then 
classed as pending. 


Of the five patients called therapeutic failures, four were 
retreated with the same dose (1.2 gm.) of mapharsen, and 
three of these are already satisfactory, the fourth stiff pending 
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In this group of lOS patients, thirty-six have had spinal 
fluid examinations. All were negative, except one which was 
made less than six months after therapy; this fluid must be 
rechecked before final decision is possible. 

An analysis of the therapeutic failures (including the 
seven patients we believe reinfections), after one course of 
massive dose arsenotherapy, reveals twenty-four patients in 
the small dose group, and five patients in the large dose group. 
Of these twenty-nine patients, twenty had had their infection 
over eight weeks, and nine less than eight weeks. It is sug- 
gestive that the seven patients we deem reinfections all fell 

TABLE m 


CouPARisoN OF Toxic Effects in Neoassphenajiine and Mapbaeszn Series 



Neoarsphenamine 

Mwhaistn 
(294 Treatment 

Toxic Effects 

(111 Treatment 


Courses) 

Courses) 

1. Primary fevers 

69 (62%) 

71 (64%) 

119 (40%) 

2. Secondary fevers. ... 

39 (13%) 

3. Toxicodermas 

50 (45%) 

35 12%) 

4. Dermatitis exfoliativa. . . ., 

1* (0.9%) 

0 

5. Blood dyscrasias , 

0 

0 

6. Renal damage 

t 0 

0 

7. Jaundice 

8. Peripheral neuritis 

4 (3.6%) 

39 35%) 

s d’D'I 

3 (1.02%) 

9. Cerebral symptoms (total) .... 

2 (1.8%) 

(a) Hemorrhagic encephalitis 

1 0.9% 

1 (0A4%) 

(6) Single conxirlsion 

1 (0.9%) 

1 (0J4%) 

(cj Disorientation 

0 

1 (0J4%) 

10. FatrJity 

1 

0 


• Received sulfanilainide for a complicating gonorrhea. 


into the group who had had their infection less than eight 
weeks. After two courses of massive dosage (given to nine- 
teen of the twenty-m'ne failures), there remain at the present 
time twelve irrevocable failures, or approximately 5 per cent 
of the 245 patients observed. Of the remainder, approximately 
10 per cent are still pending, and eighty-five per cent are up 
to now satisfactoiy. 

Comparison of Toxic Effects in Neoarsphenamine ana 
Mapharscn Series . — Examination of Table III reveals clearly 
the lower inddence of reactions of all sorts with mapharsen 
than with neoarsphenamine. 
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Primary fever occurred the first day of treatment, lasted 
six to twelve hours and subsided spontoeously. Continua- 
tion of treatment was almost always possible the next morning. 
This fever is of minor importance and is of the nature of a 
Herxheimer reaction. Secondary fever came on after termina- 
tion of the treatment course, lasted from one and one-half to 
four days, and was usually, but not always associated ■with a 
toxicoderma. 

Toxicodermas, in the majority of instances, appeared on 
the seventh day, that is two days after the termination of 
treatment, and were preceded by and accompanied with sec- 
ondary fever. They were practically always morbilliform in 
type, more rarely urticarial, and are probably identical with 
the so-called erythema of the ninth day of Milian. The erup- 
tion does not sensitize the patient to the arsenicals, since several 
patients took this drug subsequently without cutaneous re- 
action. The eruption is a benign one and should in no way 
be identified or confused with true arsenical exfoliative der- 
matitis. 

Dermatitis exfoliativa was obser\'ed in only one patient. 
It occurred in a patient in the neoarsphenamine series, the 
eruption appearing some six weeks after arsenotherapy, in the 
course of treatment of an acute gonorrheal urethritis with 
large doses of srdfanilamide. Complete recovery took place. 

No blood dyscrasias or evidences of renal damage were ob- 
served. despite careful blood counts (including platelet counts) 
before and after therapy, and daily urine examinations. There 
was never elevation of the blood urea nitrogen, and concen- 
tration tests showed no impairment of renal function. 

In the neoarsphenamine group four patients developed 
jaundice, in the mapharsen group two. In all cases the jaun- 
dice was comparatively mild and cleared -with unusual rapidity. 
No patient developed any evidence of atrophy of the liver. 
In a percentage of the patients some temporary’- elevation of 
the icteric index, without clinical jaundice, was observed. 

Peripheral neuritis, affecting the sensory nerx^es of the 
lower extremities chiefly, was seen in thirty-nine patients in 
the neoarsphenamine series, and in five patients in the maph- 
arsen senes. Attempts to prevent this complication, by ad- 
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ministering large doses of tliiarain chloride during treatment, 
were unsuccessful. It is undoubtedly produced by the arsenic, 
the average quantity being 800 mg. with neoarsphenamine and 
348 mg. with the largest doses of mapharsen used; this would 
account for the extremely low incidence of this comph’cation 
with the latter drug. All patients with this condition recovered 
spontaneously in from two to six months. 

Cerebral complications occurred in two patients in the neo- 
arsphenamine series. One patient developed the characteristic 
syndrome of hemorrhagic encephalitis to which he succumbed. 
This was the only fatality in the entire series of 386 patients 
who received drip treatment. Another patient had a single 
convulsive seizure, on the sixth day; the spasm lasted about 
two minutes, and was followed by prompt, spontaneous and 
complete recovery. In the mapharsen group three patients 
had cerebral complications: one had typical hemorrhagic en- 
cephalitis, another a single convulsive seizure, and the third 
a period of disorientation and mental confusion without con- 
vulsions. All recovered completely. 

Comparison of Toxic Effects with Those from Routine 
Treatment. — Comparison of the toxic phenomena with those 
observed in routine treatment is not easy. It must be remem- 
bered that our patients were all in bed in the hospital and 
under careful scrutiny. Stokes*^ states that “probably the 
only true reaction statistics are to be obtained from a bed 
service with patients imder constant and long-time control. 

It is very likely that in ambulatory treatment many reactions 
occur which are never observed or reported to the physician. 
Insofar as serious reactions are concerned, we had one fatality 
in 386 patients. In recorded series the incidence of deaths 
from arsenicals varies from 1 in 200 to 1 in 1000 patients. 
Cole-® reported twelve arsenical deaths in 1212 patients. 
“Hemorrhagic encephalitis stands out as the leading cause of 
death and because it is so largely idiosyncratic in onset, pro^ 
ably the most unavoidable cause,” according to Stokes.' 
Such complications as aplastic anemia, acute yellow atrophy 
of the liver and crustaceous dermatitis, which are often fatal 
in outcome, were not obser\'ed by us. ITie annoying peripheral 
neuritis seen in the neoarsphenamine series has been prac- 
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tically entirely eliminated by the iise of mapharsen. All the 
other reactions -which we have reported are of a minor nature, 

COHCLHSIOHS 

In conclusion, it may be said that early sj^philis can cer- 
tainly be “cured” by the routine procedure advocated by the 
Cooperative Clinical Group; that approximately equivalent 
therapeutic success but with less toxicity may be obtained with 
mapharsen as vdth arsphenamine and neoarsphenamine. The 
great drawback is the prolonged time needed to achieve satis- 
factory results, and the inability to induce patients to continue 
treatment for this required time. Combined chemotherapy and 
electropyrexia seems an effective procedure, but it, too, re- 
quires thirty weeks for completion. The intravenous drip 
procedure, in a five-day treatment period, apparently yields 
results equal to, if not better than, optimal routine measures. 
However, we feel that this procedure is not yet ready for 
general usage; that it should be investigated further in care- 
fully controlled treatment centers; that every effort be made 
to eliminate, as far as this is possible, treatment hazards. But 
we feel strongly that rapid sterilizing therapy, of one form or 
another, is the sine qua non of sjq)hilis control, in view of the 
difficulty of maintaining patients -with early infectious syphilis 
under routine treatment for an adequate period of time. 
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SYPHILIS OF THE HEART 

This discussion of sj'philis of the heart wiU be limited to 
a description of the clinical effects of specific involvement of 
the coronary'' arteries and of the heart muscle. 

SYPHILIS OF THE CORONARY ARTERIES 
Sj'philitic disease of the coronary arteries manifests itself 
in two ways: (1) obstruction to the coronary blood flow by 
stenosis or occlusion of the orifices of the coronarj' arteries, 
and (2) s}'philitic involvement of branches distal to the orifices. 
The role of s^fplulis in producing lesions of the latter tj^pe is 
questionable. Aledical opinion is at x’ariance on this point, 
but all of the available evidence points to the fact that syphilis 
of the coronary arteries distal to their orifices is an uncommon 
lesion and is of doubtful clinical importance. In contrast to 
this, howe%'er, syphilis of the coronary ostia is generally ac- 
hnowledged to be of great importance in influencing the course 
and prognosis of cases of sjqihilitic aortitis. 

Pathogenesis. — ^Inasmuch as the coronary arteries arise 
from the base of the aorta, sjTihilitic involvement of their 
openings implies the pre-existence of luetic aortitis. As the 
SN'philitic process usu^y stops at the upper level of the sinus 
of Valsalva, except for penetration along the attachments of 
Ae valves, an abnormally high point of origin of the coronaries 
B an important factor in the involvement of their orifices. It 
is also well recognized that in about 90 per cent of all cases 
of syphilitic involvement of the coronary orifices, aortic in- 
sngicjency is present; consequently, a consideration of luetic 
coronary orifice involvement resolves itself into a discussion 
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of aortic insufficiency with and without this complication. It 
may be stated, parenthetically, that a diagnosis of syphilitic 
occlusion of the coronary arteries in the absence of signs of 
aortic insufficiency is hazardous and quitely likely to be wrong. 
Contrary to the general impression, angina does occur in pa- 
tients with syphilitic aortic insufficiency without the presence 
of narrowed coronary ostia, so that the clinical differentiation 
between cases with involvement of the coronary orifices and 
those without such involvement is often difficult or impossible. 

In most forms of obliterative endarteritis of vessels the size 
of the coronaries, occlusion depends upon the formation of a 
thrombus which subsequently undergoes organization. In 
closure of the coronary arteries due to syphilis, however, the 
process develops in that part of the coronary vessels which 
lies within the aortic wall. An obliterative endarteritis occurs 
in the vasa vasorum which penetrates the muscular wall of the 
coronary arteries, with consequent impairment of the blood 
supply. A progressive increase of the subendothelial layer of 
the coronary wall takes place, which narrows the lumen of the 
coronary vessels until total occlusion may result. The endo- 
thelial lining of the coronary lumen is preserved intact, so that 
thrombosis does not occur. Interference with the efficiency 
of the coronary blood flow becomes marked, but the process 
is so gradual that a collateral circulation may be developed. 
The gradual closure also explains the comparative immunity 
of the patient from s)nnptoms and the remarkable freedom of 
the myocardium from scarring, even though the coronary circu- 
lation is impaired. These pathologic considerations explain 
to some extent the difficulty in the clinical detection of this 
complication. 

A clinical and pathologic study has been made on a series 
of cases of syphilitic aortic insufficiency with and without 
stenosed coronary orifices.^ No major differences were ob- 
served between the two groups as regards symptoms, physical 
findings or other diagnostic criteria. It was shovm, however, 
that there is one group of cases with narrowed coronary osha 
which could be identified by reason of certain distinctive clin- 
ical and pathologic features. 

Symptoms . — Pain is the predominant symptom of whicn 
these patients complain. It is usually severe and is localized 
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to the chest with or without radiation to the shoulders, arms or 
epigastrium. It is paroxysmal in type, is i^ually predpitated 
by exertion or emotional exdtement and is relieved by rest. 
The pain is a symiptom of coronary msuffidencj'. Because of 
the role of arteriosderosis in the production of the same type 
of pain, the diagnosis of sj^bilitic dosure of the coronary ori- 
fices should be limited to relatively young people in the Aird 
and fourth decades of life who show evidence of syphilitic 
involvement of the aortic valve. 

Physical Signs. — ^The phj'sical findings are those of syph- 
ilitic aortic insuffidency. The heart in these cases of syphilitic 
closure of coronary^ orifices, however, is usually^ not enlarged. 
It is possible that interference vrith the blood flow through the 
coronary arteries diminishes the ability of the heart to enlarge, 
A diastolic murmur is usually heard at the base of the heart, 
particularly in the third interspace just to the left of the ster- 
num. The pulse may be collapsing in type. The blood 
sermann test is usually positive. In this particular group of 
cases, congestive failure does not occur, death supervening 
before the appearance of myocardial insufficiencyn The elec- 
trocardiogram and .t-ray studies are of no aid in differentiating 
syphilitic aortic insuffidency^ with or without luetic dosure of 
the coronary’’ ostia. 

Autiluetic treaUncnt is usually of no avail in this type of 
case, although bismuth, mercury and iodides should be used. 
Arsenicals are to be avoided. 

The prognosis is poor. Patients rarely survive three months 
after the onset of pain. Death usually occurs suddenly. 

Course,— The foUo-wing case history^ offers a typical illus- 
tration of the course and manner of death in an instance of this 
type: 


tK- ® ‘l*‘>'-three-j-ear-old Negro housewife, was admitted to 

m pain in the epigastrium radiating 

precordium. She had been perfecUy 
telore, when she married. Almost immediately, she de- 

^be^ adml^on, after climbing three Bights of stairs she surdenlyT- 

then sheZrt ^ *0 severe that she fainted. Since 

OTX ^ Pf' ^Me walking, eatingro r 

cat into . ^coldtjSrandTe^tiTfrrTfe^^Su.^.'’^ 
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On examination the patient appeared acutely ill, crying out at intervals 
and holding her band to the precordial region. The examination was negative 
except for the cardiovascular system. The heart was slightly enlarged. The 
rhythm was regular and the rate was 80 per minute. The heart sounds were 
of poor muscular quality. A short systolic murmur and a long blowing 
diastolic murmur were heard at the base and in the third left interspace, trans- 
mitted over the precordium. The pulse was of the collapsing type. The 
peripheral vessels were not sclerotic and the blood pressure was 172/50 mm. 
Hg in both arms. The liver was not palpable, the lungs were dear, and there 
was no edema of the extremities. The white blood count showed 6000 cells, 
with S3 per cent polymorphonudears. A blood Wassermann was not done. 
The temperature was 99 A ° F. 

While under observation the patient had attacks of severe pain coming on 
every few minutes. Nitroglycerin gave only momentary relief. Morphine was 
more effective but the pain persisted. Twelve hours after admission she sud- 
denly stopped breathing. 

At autopsy, the pathologic findings of interest were confined to the heart 
and aorta. The heart weighed 400 gm. The epicardium was smooth and 
glistening. The pulmonic, tricuspid and mitral valves were normal. The aorfic 
valves were thickened and retracted, and their commissures were widened. 
The root of the aorta, for a distance of 2 cm. above the commissure, was 
thickened, irregularly wrinkled and contained many shallow pits and depres- 
sions. This process at the base of the aorta ended abruptly in a wavy line. 
In the remainder of the aorta, the intima contained many smali elevated gray 
and yellow patches, most marked in the tboradc aorta. The mouths of the 
coronaries were markedly involved. The right coronary had two pin-point 
orifices and the mouth of the left coronary was practically completely oc- 
cluded. The distal portions of both coronaries were normally patent and 
contained only a few atheromatous plaques. The myocardium was red, firm 
and free of obvious fibrosis or Infarction. This was confirmed by microscopic 
examination and the smailer vessels were found to be nonnai. 


This patient illustrates in a typical way the course of events 
in that form of luetic coronary orifice involvement which may 
well be called the acute form of the disease. The process in 
the coronary ostia evidently advanced so rapidly that, dhucally, 
the patient showed many of the signs and symptoms of acute 
coronary obstruction. This condition is observed particularly 
when both coronary ostia are affected by the luetic process. It 
is only in this t3^e of case that the diagnosis of syphilitic m- 
volvement of the coronary orifices can be made with any degree 
of accuracy. 

SYPHILIS OF THE MYOCARDIUM 

Diffuse interstitial fibrosis of the myocardium is not uncom- 
mon in congenital syphilis. In acquired syphilis, however, 
lesions of the myocardium are rare in relation to the frequency 
of the infection. 



SYPHIUS OT THE HEART 


793 


GTimmata.— As in syphilitic involvement of the coronarj- 
arteries, there is di\'ision of opinion in the medical literatme 
as to the types of luetic involvement of the heart musde. On 
one point there is general agreement. Gummato of tte heart, 
while rare, constitute an accepted pathologic lesion. Climt^l^ 
they may give rise to no sjumptoms, while on^ the other han 
sudden and unexpected death has been attributed to them. 
Gummata of the heart can be recognized clinically only when 
they occur in the conduction sv^tem, particularly in the bundle 
of His. Interference with this tissue induces heart block of 
N'arving degrees of severity, which not infrequently results in 
the appearance of the Adams-Stokes syndrome. 

Diagnosis . — ^The diagnosis of gummata of the heart musde 
is to be suspected in the sudden appearance of this sjmiptom 
complex in an indiiddual in the third to fifth decades of life, 
who has had no previous cardiac history and whose blood 
Wassermann reaction is positive. The following case history' 
illustrates these criteria; 


Case IL— H. W, a forti'-one-yearHjId Negro truck driver, u-as admitted 
because of increasing d>'spnea on eaertion and diii}’ spells of three weeks’ 
duration. The past history u-as negative for rheumatism or heart trouble oi 
any kind. Fourteen years earlier he had contracted a chancre and had re- 
ceived no antiluetic therapy. Three weeks before admisaon, he had had a 
transient diiz)’ spell while at work. This had recurred on several occasions 
and ten days before admission he had become momentarily unconscious. He 
bad noticed the appearance of mild dyspnea on e.vertion for two weeks, hut 
he complained of no precordial pain, edema or nocturnal dyspnea. 

Physical txaminaUon showed that he could lie flat in bed without dis- 
tress. The pupils reacted sluggishly to light. The heart was normal in size, 
with a rate of 72 per minute. (The rate had been noted to be 30 per minute 
by a competent observer twenty-four hours before.) There was a soft sys- 
tolic murmur at the apea but no diastolic murmur was beard. The blood 
pressure was normal. Both the blood and spinal fluid were positive for syph- 
ilis by the Wassermann test. The j-ray and fluoroscopic esaminations of the 
heart, made during a period of complete heart block, showed slight enlarge- 
ment of the heart but no evidence of aortitis. The electrocardiogram showed 
OTUS rhythm with prolonged conduction (P-R OZT seconds) and bundle 
branch block. 


™ patient was given potassium iodide by mouth and bis- 

W Four days after the first dose of bismuth, complete 

appeared Antiluetic therapy without the use of arsenic was given 
continued administration by mouth of 3 gm. of 
^ tatramuscular injection of bismuth or merc^ at 
and recaved, m ail, only eleven injections— six of bismuth 

anneared ^ months' treatment, the heart block had dis- 

PP«zei thirmg this mtervai, infrequent attacks of unconsciousness recurred, 


794 


HOWAM G. BRTXENN 


in one of which asystole was present for over two minutes. Intracardiac in- 
jection of adrenalin was effective in restoring the ventriodar rhythm. 

With the restoration of sinus rhythm, the patient was able to resume his 
work as^ a truck driver. After a period of observation lasting over sii yean 
he b enjoying excellent health, working hard and b completely free of cardiac 
symptoms. ^Vith continued antiluetic therapy, the blood Wassermann has 
become negative. The electrocardiogram shows sinus rhythm with prolonged 
conduction (P-R 0.24 seconds). The bundle branch block noted in the fint 
electrocardiogram has persbted throughout the period of observation. 

Several points are of interest in this case. The diagnosis 
of a luetic lesion in the interventricular septum was made on 
the basis of the conduction defects as noted clinically and con- 
firmed by the electrocardiogram. The existence of gumraata 
in the heart muscle without clinical evidence of aortitis is 
noteworthy. It is probable that, in this case at least, the 
gumma was anatomically very near the bundle of His. Pres- 
sure exerted on the bundle of His by the gumma was appar- 
ently responsible for nutritional disturbances in this tissue. 
Damage, so caused, was sufficient to precipitate complete 
heart block for a period of six months. That the bundle was 
not directly and completely involved by the luetic process is 
proved by the fact that normal rhythm was restored. If this 
were not true, the scar formation caused by absorption of the 
gmnma would have resulted in permanent complete heart 
block. 

Interstitial Myocardial Fibrosis. — The other type of in- 
volvement of the heart muscle which has been ascribed to 
syphilis is the lesion described as interstitial myocardial 
fibrosis, with perivascular round cell infiltration. 

The possibility that acquired syphilis produces this picture 
of interstitial myocardial fibrosis is very questionable. This 
t3q)e of case is being included here because of the belief held 
by a few observers that such a relationship does exist and a 
clinical picture has been drawn.' Certainly these cases are 
very rare and the clinical characteristics ascribed to them are 
common to other cases with enlarged hearts which possess 
similar defim'tive clinical and pathological features. It is to 
be emphasized, therefore, that while the clim'cal picture is clear- 
cut, it is the opinion of most workers in this field, including 
those in this Hospital, that the etiology of this group is still in 
doubt.® 
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Clinical Pic««re.— Hitherto these cases have been included 
in that group of patients v/ith large hearts vrith congestive fail- 
ure in vrhom none of the usual causes for heart disease are to 
be found, either clinically or pathologically. ^ This group has 
been termed, variously, chronic myocarditis, fibrous myo- 
carditis, and idiopathic hjT)ertrQphy of the heart. The clini(^ 
picture is quite distinct. These cases of interstitial m^'ocar^al 
fibrosis are seen in relatively young people in the third 
and fourth decades of life, and occur most commonly in the 
Negro race. They are characterized by the complete absence 
in the history of congenital heart murmurs, rheumatic fever, 
scarlet fever, frequent sore throats and any other type of 
infection which has been associated with the production of 
heart muscle damage. There is no history of h5q)ertension. 

In other words, none of the usual causes of heart disease are 
present. The sjTnptoms which bring them to the doctor are 
those of congestive heart failure, i.e., dyspnea, orthopnea and 
anasarca. There is no history of cardiac pain. 

On examination, the degree of heart failure is found to be 
severe. The heart is tremendous in size, and frequently with 
gallop rhythm. There are no murmurs and blood pressure is 
usually within normal limits. The diastolic blood pressure may 
be slightly elevated during the period of heart failure, but, 
with return of compensation, the blood pressure is found- to 
be well within the normal range. There is marked edema, 
usually with free fluid in the pleura and peritoneum. The 
venous pressure is markedly elevated. The electrocardiogram 
shows normal sinus rhythm, with or without evidence of heart 
muscle damage as reflected by deviation of the T waves. 
There are usually no auriculoventricular conduction defects, 
and rarely bundle branch block is present. The blood proteins 
are normal. The blood Wassermann is usually positive. 

Treatment and Course . — ^Treatment of the heart failure 
'irith the usual methods— f.c., bed rest, limitation of fluids and 
salt, digitalis in adequate amounts, and the use of diuretics— 
« rewarded with rapid and almost miraculous recovery of 
^pensation and the complete disappearance of symptoms, 
ine heart, however, remains markedly enlarged, with Httle or 
no dmmution in size despite the remarkable clinical improve- 
ment. Freedom of symptoms does not continue for long. 
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Within six months, the patient reappears with exactly the 
same clinical picture which characterized his first appearance, 
and again compensation is regained but with somewhat less 
facility than on the first occasion. This process is repeated 
again and again — each time the period of compensation is 
shorter, the time spent in regaining compensation longer. After 
anywhere from three to six bouts of heart failure, and within 
two to three years after the first onset of symptoms, the patient 
dies in congestive failure. Throughout fte entire period the 
heart remains enormously enlarged, and there is complete ab- 
sence of evidence concerning the etiology of its hypertrophy. 

At autopsy, the heart is much larger and heavier than 
normal. All of the valves are competent and the coronary 
arteries show little or no sclerosis from their orifices to the 
smallest branches. The heart muscle grossly gives no evi- 
dence of infarction and there are no large scars. Micro- 
scopically, however, there is a marked and extensive interstitial 
fibrosis, with the muscle fibers showing individual hypertrophy 
but isolated and surrounded by a network of fine scarring. 
There is usually some round cell infiltration in the perivascular 
areas of greater or lesser degree, depending upon the stage oi 
the activity of the process. 

Antiluetic therapy does not appear to influence the course 
of this type of heart disease. This is understandable when it is 
remembered that it is the extensive scar formation with conse- 
quent impairment of nutrition of the remaining heart muscle 
that is the cause of loss of compensation. Treatment is best 
directed toward decreasing as much as possible the patient s 
activity so as to conserve the cardiac reserve which he still 
possesses. The continuance of digitalis, limitation of fluids and 
a diet poor in salt are all helpful to this end. 
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THE TREATMENT OF ADDISON’S DISEASE WITH 
DESOXYCORTICOSTERONE ACETATE 

The synthetic preparation of desoxycorticosterone acetate 
has made a potent cortico-adrenal hormone ai'ailable for the 
first time to the usual patient with Addison’s disease. Hereto- 
fore, patients have had to rely upon simple salt replacement 
therapy reenforced to a certain extent by injections of cortical 
extract. These extracts, although helpful when given in large 
quantities during crises, have been too expensive for routine 
daily use; and the effects of salt therapy alone, while consider- 
able, have been in a number of cases far short of optimum. 
It can be fairly stated that with desoxycorticosterone acetate 
it is now possible in a majority of cases to obtain a very satis- 
factory control of the disturbance of salt and water metab- 
olism which by and large dominates the clinical picture of 
Addison’s disease. 


diagnosis of ADDISON’S DISEASE 

Clinical CoDsideratioiis. — ^Patients with Addison’s disease 
are characterized by an increased pigmentation, asthenia and 
IcTd! bjood pressure. The nature and cause of the pigmenta- 
tion is not imderstood. Typically it is a dirtj’ brownish dis- 
coloration involving chiefly the face and hands, genitals and 
nexor^CTeases. It may be accompanied by bluish-brown “ink 
^ots ’ m buccal mucosa. In some cases it is not marked 

Ku! represented by a dyspigmentation resem- 

Dung vitihgo. 
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Asthenia is usually the chief complaint. It may be quite 
severe, insidious in onset, and accompanied by a moderate 
weight Joss. Hot weather is poorly tolerated; slight colds and 
intestinal upsets are unusually prostrating and are frequently 
accompanied by imexplained Mgb fevers. These minor ill- 
nesses may develop into major adrenal crises with complete 
gastric intolerance, delirium, coma, and the entire picture of 
"medical shock”: cold cyanotic extremities, contracted veins, 
low blood pressure and almost imperceptible pulse. The 
effect of administering sodium chloride and fluids to such pa- 
tients is almost diagnostically dramatic. Similarly, the reap- 
pearance of symptoms following brief withdrawal of sodium 
from the diet remains one of the best clinical methods for 
establishing the diagnosis. 

Laboratory Tests. — Estimation of Serum Sodium Concen- 
tration. — ^There are a few laboratory tests which are of con- 
siderable help in the diagnosis and control of these patients. 
Chief among them is the estimation of serum sodium concen- 
tration. When it is not possible to carry out this test directly, 
the senun sodium concentration can be calculated convcmentJy 
from the serum chloride and serum bicarbonate concentrations 
by the formula: serum chloride concentration in milli-equlv- 
alents per liter plus serum bicarbonate content in milli- 
equivalents per liter plus 10 equals the milli-equivalents of 
sodium per liter. Values below 135 in tie absence of an appre- 
ciably increased nonprotein nitrogen concentration are sug- 
gestive of Addison’s disease provided the low chloride and 
carbon dioxide determinations are not obviously explainable 
on the basis of vomiting, diarrhea or severe sweating. 

Provocative Test. — If the patient is first seen during a 
major illness with all these complications present, diagnosis 
will have to rest upon a general evaluation of the clinical and 
laboratory data. Later, when the patient has been restored by 
the administration of fluid, salt, glucose and cortical hormone, 
the diagnosis can be established by observing the effect of salt 
withdrawal upon the symptoms and serum sodium concentra- 

tion, , 

If, as a result of a few days’ withdrawal of salt from tne 
diet, an otherwise fairly normal patient has a reappearance o 
the symptoms of Addison’s disease with a falling blood pres- 
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sure and a drop of several milH-equivalents in serum sodirm 
concentration, the probabilities are that he has Addison s dis- 
ease. Since ihk provocative test is not without danger, it 
should be carried out cautiously and in a hospital. 

Other Tests. — Other laboratory tests of some help in ftis 
condition are those for the iwnprotein nitrogen concentration, 
which is frequently elevated during crises; the blood sugar 
concentration, which tends to be low in the fasting state and 
may be associated with a flat glucose tolerance curve; and the 
serum protein concentration, which along with the body weight 
may be taken as an index of the state of hydration of the 
patient once a baseline has been established. 

In general, it is a good plan to watch the blood sugar con- 
centration as well as the blood sodium concentration rather 
closely during major adrenal upsets, since, particularly after 
glucose infusions, there may develop a severe hypoglycemia 
quite uncorrelated with the salt and water balance and clin- 
ically rather difficult to recognize amidst the welter of other 
sjnnptoms. 

THERAPY WITH DESOXYCORTICOSTEROKE ACETATE 
The cortico-adrenal hormones in general may be divided 
into two main groups: those having an oxygen attached to the 
ele%'enth carbon atom and affecting carboh 3 ’’drate as well as 
salt and water metabolism, and those lacking this oxygen atom 
and apparently affecting onlj'- salt and water metabolism. Des- 
oxi'corticosterone, as the name implies, falls into this latter 
group and in doses of the order of 5 mg. a day produces in 
human subjects a verjf considerable decrease in the excretion 
of sodium, chloride and water, and a moderate increase in the 
excretion of potassiiun. Since the usual patient with Addi- 
son’s disease suffers predominantly from ‘the effects of exces- 
sive sodium loss, the ability of this new hormone to regulate 
sodium excretion makes it a most welcome addition to the 
therapy of adrenal insufficiency. It does not, however, have 
significant direct action upon carbohydrate metabolism and 
consequently should not be considered a complete replacement 
therapy. Moreover, since amounts greater than those re- 
quired for the maintenance of normal sodium balance may 
cause serious complications, it should not be used carelesslv 
or indiscriminately. 
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Dosag’e. — ^The question of how much desoxycorticosterone 
acetate to give a patient depends upon the patient and the 
particular clinical circumstances. A few patients do very well 
on salt therapy alone and for them the routine use of hormone 
is probably unnecessary. With other patients, the liberal ad- 
ministration of sodium chloride, 10 to 20 gm. a day by mouth, 
does not seem productive of results as good as those which can 
be obtained with the hormone and a normal sodium chloride 
intake. In this group, daily subcutaneous injections of des- 
oxycorticosterone acetate in oil or the implantation of pellets 
in amounts sufficient to furnish 1 to 10 mg. of hormone daily 
are usually sufficient to bring the serum sodium concentration 
to normal and maintain it at that level. This stabilization of 
serum sodium concentration is usually attended by marked 
clinical improvement, increase in strength, increase in appetite, 
and increase in weight. 

Once equilibrium is established the patient, in most in- 
stances, can be discharged to continue his treatment at home. 
He should be cautioned, however, that unusual gains in weight, 
particularly if associated with dependent edema and shortness 
of breath, are probably indicative of congestive heart failure 
as a result of overdosage with hormone. Similarly, he should 
be told that in hot weather or during intercurrent illnesses his 
requirement of hormone may be appreciably increased and 
that under such changing circumstances he may need the aid of 
his physician in adjusting his dosage. This adjustment can 
usually be accomplished without difficulty by following the 
blood pressure, water balance, weight, serum protein and 
serxun sodium concentrations and controlling the intake of 
hormone, fluid and salt in such a manner as to prevent the 
patient from either bogging down with edema or drying up 
with adrenal insufficiency. 

Treatment of Major Adrenal Crises. — Major adrenal 
crises require both an intensification of therapy and a sharpen- 
ing of laboratory and clinical control. Adequate amounts of 
hormone, saline, glucose, corUcal extract, and if necessary 
blood transfusion, must be given as soon as possible to bnng 
the patient out of shock; but since dehydrated, severely ul 
Addisonian patients pass very easily into congesU've heart fail- 
ure, this treatment must be applied with care in order to avoid 
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sudden large increments of blood volume which place too great 
a strain upon a presumably inadequate myocardium.^ Bj'- and 
large, therapy may consist of an immediate divided intramus- 
cular injection of 25 mg. of desoxjmorticosterone acetate in oil, 
subcutaneous injection of 25 cc. of a potent aqueous cortical 
extract, and a slow infusion of 1500 cc. of 5 per cent glucose 
in normal saline to which has been added another 25 cc. of 
aqueous cortical extract. Subsequent therapy will depend 
entirely upon the patient’s condition and an evaluation of the 
laboratory data. The probabilities are that approximately two 
thirds of the iniHal treatment will have to be repeated on the 
following day; and if the serum protein concentration has 
fallen to an edema level rvithout emdence of congestive heart 
failure, increased venous pressure or cardiac silhouette, a serum 
transfusion may be desirable at that time to help in maintain- 
ing the circulating blood volume. 


COMPUCATIONS OF DESOXYCORTICOSTERONE ACETATE 
THERAPY 

If one accepts the congestive heart failures as being due to 
obnous overdosage with hormone and salt, and the hj'po- 
glycemic reactions as being intercurrent phenomena which ap- 
pear whether the hormone is used or not, the complications of 
desoxj'corticosterone acetate therapy about which we know 
anjihing are, at present, relatively minor. Hypertension has 
not been severe and has been confined to older patients where 
a moderate incidence might be expected when ^e adrenal in- 
sufficiency is well compensated. Gynecomastia and menstrual 
disturbances have not increased in frequency; and although 
the hormone is closely related to the sex hormones in chemical 
structure, rather extensive animal experiments have failed to 
emonstrate that it has significant depressant action upon either 
e gonads or fte pituitar}'. However, it does seem that deaths 
w deoxycorticosterone acetate treated patients have been 
u^ more frequent among female patients than among male 
gatiTO^ ^ aspect of the problem requires further investi- 

overtreated with hormone there has 
a suggesuon that part of the patient’s coUapse may have 
assoaated with an unusual excretion of potassium suf- 

V0I.2S— Jl ’ 
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ficiently extensive to lower the serum and muscle potassium 
concentrations to a level incompatible with normal neuromus- 
cular function. Although the possibility of this complication 
can be easily demonstrated in experimental animals, it is un- 
likely that it will occur to any extent in a well controlled and 
carefully watched patient. 


SUMMARY 

In general it may be said that desoxycorticosterone acetate 
has done, to a certain extent, for Addison’s disease what insulin 
has done for diabetes. It has not cured the disease but it has 
made it possible to control what is ch'm'cally the outstanding 
physiologic disturbance, namely, an excessive renal excretion 
of sodium. 
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RECENT ADVANCES IN RADIATION THERAPY 

A TRULY mighty metamorphosis has taken place in radiation 
therapy since its first employment beginning at the close of the 
last centurjL Replacing the crude, hand-evacuated Crookes 
rathode tube capable of sustaining only a small amount of 
el^trical energy, we now have the recently developed .t-ray 
tube of a million volt capacity. In place of the minute quantity 
of radium originaUy produced by the Curies, there is now the 
arge quMtity radium pack, meticulously measured and stand- 
artoed, its effects accurately calculated and determined before 
actual use in operative procedures. 

"ne evolution of the .t-ray apparatus from Crookes to 

Snook, Waite and 
development of the art and 

the con./ be said that 

anTS! cooperative interest of the manufacturer 

is 

of fadium, for it was the early producers 

agoot for rruraodous 

orarred *yaIopmeBts havl 

Structure thuT have been laid, and how firm is the 

y«r?”veioW Within these 

several phases have been passed, not unhTre those through 



8o4 


IRA I. KAPLAN 


which many of our fundamental sciences have had to go before 
emerging as a basic science. 

THE ERA OF DISCOVERY 

The chemical and physical properties of x-rays were recog- 
nized soon after their discovery by Rontgen in 1896, but its 
biological properties were not discovered until the harmful 
results of its radio-activity on the skin had been noted by the 
early workers in this field. The therapeutic use of x-rays was 
recognized through observing the epilating effect of these rays, 
and the reddening of the skin resulting from their use for 
diagnostic purposes. In the early days, a:-ray diagnosis called 
for long exposures, and Daniel in the United States and Marcuse 
in Germany were the first to note the baldness following x-ray 
exposure, in the examination of the skull for fracture. In 
1897 Freund in Vierma, with this effect in mind, empirically 
treated a case of hairy nevus on the skin of a child with good 
results. 

Radium, too, ever since its discovery by the Curies, has 
played an important role in therapeusis. Radium therapy 
began with the recognition of its biological effect on the skin, 
Pierre Curie being the first to note a rather painful skin re- 
action following the experimental attachment of a radium 
plaque to his forearm. It was, however, Becquerel’s bum 
which called serious attention to the possibih'ties of radium as 
a therapeutic agent. 

In 1901 Becquerel received from the Curies some of the 
first radium they had made and he carried it for several days 
in his vest pocket. Later, when he noticed a persistent 
erythema on the skin adjacent to this pocket, and consulted 
his friend Bessier, a dermatologist, the latter recognized in this 
radium reaction a similarity to the dermatitis exhibited by the 
eafly workers with a;-rays. Cognizant of the action of x-rays 
on the skin, Bessier suggested that Becquerel loan the radium 
to the renowned St. Louis Hospital in Paris, which was then 
the center of dermatologic therapy in France. Wickham’s 
work in the early days of radium therapy, mostly on superfidal 
lesions, gave indications of a large field of usefulness. As with 
.r-rays, radium came to be employed for aU sorts of lesions, 
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with var 3 iiig results, and it was not until recently that a more 
rational therapy was developed and established as the standard 
of treatment we have today. 

The report of Freund’s success served to stimulate the use 
of x-ray in medicine and resulted in the creation of the science 
of x-ray therapy, W^ile at first only dermatologic conditions 
were treated by irradiation, since then many other lesions 
throughout the body have been treated. In 1901, Pfahler re- 
ported the cure of surface epithelioma with i-ray and about 
the same time, Williams, another pioneer in this work, success- 
fully treated epithelioma of the eyelids with x-rays, thus re- 
placing mutilating surgerJ^ 

At the outset, only surface lesions were treated, but not long 
afterward x-rays came to be utilized as a panacea for \drtually 
all types of diseases and naturally, since adverse results were 
inevitable, this therapy soon came into disrepute. Gradually, 
however, the limitations of its therapeutic \mlue were realized 
and a more correct rationale for its use was employed. Al- 
though the effect on glandular structures was not then clearly 
understood, its possibilities for affecting toxic conditions were 
early suggested. IfTten Williams and Pfahler succeeded in 
treating toxic thjToid cases with this medium, they did much 
to advance it to its present position as essential in the treat- 
ment of hj'perglandular and hj^oglandular conditions. 

In the beginning, our ability to treat human beings by x-ray 
therapy was restricted by various handicaps — ^lack of suffi- 
ciently powerful apparatus, unstable x-ray tubes, limitations in 
voltage and filtration, and uneconomic methods of administra- 
tion. ^ Indeed, treatment with the older forms of apparatus 
constituted quite an ordeal, for it was necessar}’- for the patient 
to lie in position on the treatment table for uncomfortably long 
periods of time. Today much more effective treatment is ad- 
mmistered^ in a mere fraction of the time formerly required, 
b^use with the improvement in design and in materials used, 
mgher voltages are made possible, thereby increasing the in- 
of ffie x-rays and reducing considerably the time of 
aonmustration. The pressing problems then were to create and 
employ liMder x-ray tubes, better filtration, and increased 
'moer of treatment portals, together with increases in the 
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amount of dosages administered and increased frequency of 
treatments. 

The promiscuous use of a;-ray and radium resulted in no 
little damage by reason of overexposure to the rays on the part 
of the physician, technidan and the patient, because it was 
not then realized that distance and filter, which we now know 
play so important a part in radiation, were prime factors in 
protection. Pfahler was one of the first to recognize the effects 
of x-ray absorption in the skin; he interposed a filter between 
the tube and the patient, thereby enabling a more penetrating 
dose to be given to the underlying structures without adversely 
affecting the superfidal tissues. The important factor in the 
treatment of deep-seated lesions was the question of the dis- 
tance of the x-ray tube from the patient. In the early days of 
roentgen therapy the tube was placed close to or directly on the 
skin. Williams, in 1903, suggested placing the tube at a 
distance from the body, thus giving a more intense dose to the 
deeper structures. This subsequently became one of the lead- 
ing principles in radiation therapy. 

Because of the caustic effects of x-rays, they were promptly 
seized upon as a means of treatment for all types of lesions, 
but the persistent applications led to gross injuries of the skin. 
Meanwhile, however, some fundamental researches were being 
carried out, and as a result, a more scientific basis for radiation 
therapy was gradually established, eliminating skin damage. 

The newer apparatus also enables us better to utilize our 
knowledge of the physics of radiation, thereby directing effec- 
tive and intensive irradiation internally. Until qm'te recen y 
no definite physical measurement oj dosage existed and o 
course the time-honored method of trial and error left very 
much to be desired. Establishment of a definite InternaUon^ 
Standard of measurement of dosage— the so-called “r” unit 
has provided us with a safe control medium for prescnbmg 
therapeutic irradiation. By means of this um't and with sui - 
able apparatus for its measurement it is now possible to trans- 
fer a given technic from one hospital to another. Moreoye , 
the ray quality has been more or less standardized, and i i 
possible now to determine and denote more 
penetrability of radiation. A number of measuring mst 
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ments are available today that fadhtate obtaining a continu- 
ous reading of the intensity applied. 

THE ERA OF STABILIZATION 

This marks the next step in the development of radiation 
therapy. Originally, procedures -were based upon hit-or-miss 
prindples, the early treatment of cancer in the United States 
being b}' these purel}’’ empirical methods. Grubbe was probably 
the first in thii; country to treat breast cancer by irradiation. 
During the World War in 1914 there was a temporary lull 
in the scientific development of a:-ray therapeusis. In 1918 
Kronig and Friedrich in Germany published the result of their 
very painstaking researches in the physics and biology of 
radiation. This work, which established a more scimitific 
basis for irradiation than had existed hitherto, marked a turn- 
ing point in the science. Through their studies of ionization 
by s-rays these scientists worked out the factors necessary for 
safe and efficient “deep therapy,” establishing the limits of 
biologic action of x-rays and setting what they called the 
erythema, cancer and ovarian sterilization dose. 

There was, at this time, a distinct tendency to use shorter 
x-rays, in an eSort to approximate the short gamma rays of 
radium. By the use of filters the more or less complex x-ray 
beam was made more homogeneous. Regaud believed such a 
ray exerted a greater selective action upon cells and that the 
x-ray and gamma rays were selective for nuclear chromatin of 
the cells upon which the hereditary factors depend. The rays 
suppress or suspend cellular reproduction within the tissues. 
It was his opinion that each variety of neoplasm corresponds 
to a definite position in the scale of radiosensitivity. The aim 
of treatment, then, was to administer a lethal dose to the 
tumor cells and fall short of the destruction dosage for normal 
tissue cells. Ewing, too, stated that various tissues behave 
toward radiation in differing manner which may be affected 
y previous structural changes and other pathologic condi- 
ons. ^ The first prindple of proper radiotherapy was the 
^ognition of the variation in tumor seiisitivity to radiation: 
roper irradiation requires that all parts of the tumor receive 
^al and sufficient amounts of radiation, as far as possible 
unultaneously, and within a relatively short period of time. 
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Tumors generally have been classified according to their 
histologic structure, and while there have been classifications 
from the standpoint of radiosensitivity, no positive criterion 
has as yet been devised for establishing the radiocurability of 
pathologic tissue. Broder’s classification of tumors has been 
accepted as a well-defined outline on which to base an under- 
standing of the reaction of tissues to radiation. 

Because skin lesions require radiation of low penetrative 
power, Bucky devised the Grenz rays which he suggested 
would affect the superficial tissues and leave unharmed the 
adjacent ones. The Grenz ray of long wavelength, almost that 
of ultraviolet, is of value in numerous superficial conditions. 

Seeking to create conditions with a;-rays similar to those 
obtained with radium contact therapy created the necessity for 
devising a means of applying x-rays of low depth dose and a 
high dosage rate to superficial or accessible neoplasms. This 
led Chaoul to develop the method of contact x-ray therapy in 
which the x-ray tube itself is placed in direct contact with the 
surface of the neoplasm and many thousand roentgens are 
administered through a light filter to the tumors. Contact 
therapy is limited in scope and as yet it has not replaced 
radium for the treatment of superficial neoplasms. Owing to 
the low penetrative power of this form of therapy it is too soon 
to judge whether or not the healing of malignant lesions is 
permanent when it is used. 

As the physics of radiation developed and the factors of 
filtration, distance and portal size were better understood, it 
was possible to produce, by increasing the voltage of the 
generator, a newer, homogeneous, penetrating ray approaching 
the gamma rays in wavelength, thus affording a more effective 
method for treatment of deeper-lying lesions. One of me 
important aids in the development of the x-rays was the in- 
vention of the CooUdgc x-ray tube, without which it wouldnot 
have been possible to utilize the higher processed x-rays. ^ is 
new tube permitted a better employment of the physica 
standards of radiation and by saving time in treatmeiit save 
both paU'ent and apparatus. In time it led to the development 
of the super-voltage x-rays of 400,000 and 1,000,00 vo 
capacity. Considerable new data have been accumulaieo 
regarding supervoltage x-ray therapy, but it is not yet pos 
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sible to State definitely that such high voltage gives superior 
results. It is stated that super\'oltage ar-ray therapy permits 
the safe administration of a larger dose "with diminished back 
scatter, thus delivering a significantly high tumor dose. Hoiv- 
ever, as yet there is no conclusive evidence of the superiority 
of super\'oltage a;-rays. 

The question of the rate of administration of irradiation 
has recentl}'^ come to the forefront. In 1920 Seitz and Wintz, 
working clinically along similar lines, set standards for dosage 
which they called the carcinoma, sarcoma and sterilization 
doses. At that time the practice, first established by the 
Germans, ivas to deliver an intense radiation at one sitting, 
and not infrequently patients were unable to endure such 
therapy. Proceeding from the principles elaborated by Des- 
sauer for irradiating patients homogeneously by using several 
converging beams, there was proposed the crossfire method 
which permitted treating a lesion more imifonnly from several 
portals. In this way there was avoided excessive dosage with 
possible subsequent deleterious sequelae at the site of inten- 
sive treatment when given through one portal, and further- 
more, it permitted the administration of a larger dose to the 


tumor without damage to the skin and underl}'ing tissues. 
Solomon, in France, later established the divided dose method 
which permitted treatment from several portals per day by 
diriding the amount of dosage into equal parts ea^ day, thus 
enabling a larger total dosage to be given, in an amoimt which 
was not safely possible were aU the treatment administered at 


one time. Subsequently, Pfahler in this coimtry developed the 
saturation method of treatment by which a prolonged amoimt 
^therapy could be administered over a long period of time 
by repeated dosages, always less, however, than a total dose 
administered on separate days. 

In the new method of divided dose treatments the time 
actor or rate of application of the a;-rays plays a much greater 
part than heretofore. Coutard promulgated the method of 
r owly administered protracted irradiation in gradually in- 
creased amounts, thereby avoiding the deleterious effects on 
normal tissues which had been occurring with the older method 
i^idly administered intensive dosages given at one sitting, 
the dimcal employment of radium was influenced by the 
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penetrative character of the beta and gamma rays given off, 
the convenience with which radium could be used for treat- 
ment of surface and cavitary lesions, and the readiness with 
which it could be employed for intratumoral treatment. 

In the early days, treatment, just as with a;-rays, was by 
the method of trial and error. All kinds of devices, applica- 
tors of every shape and type, were employed to administer the 
radium, but little consideration was given to the factors of 
safety, filtration and distance. Radium varnish plaques were 
quite the vogue. The frequent occurrence, however, of in- 
juries following radium therapy led to a halt in its use, and 
until a better understanding of its phyfsical and biological 
effects was developed, adverse results continued. 

Not long after the discovery of radium it was found to 
gjve off a gas or emanation called radon which had the ther- 
apeutic characteristics of radium itself, except permanency. 
The early applicators which utilized this gas provided unfiltered 
radiation that was caustic and destructive in character. The 
cystoscope, which was invented about 1878 in Vienna, per- 
mitted the development of intrabladder radium - therapy with 
radon seeds. In 1914 Duane discovered that radon could be 
piped into small glass tubes whereby tissue could be irradiated 
both intramurally and superficially. Dominici, working with 
radium, noted that a more far-reaching effect could be pro- 
duced by so filtering the radiations as to absorb all but the 
gamma rays. Janeway, realizing the value of these findings, 
began to use radon tubules (glass seeds) in cancer therapy. 

In 1917, Barringer, employing these emanation seeds as 
suggested by Duane and Janeway, established the method of 
interstitial irradiation through the operating cystoscope in the 
treatment of bladder and prostate tumors. To avoid the caus- 
tic effect produced by bare seeds, Fialla, in 1924, suggested 
making them from gold tubing instead of glass, thereby pro- 
viding a filter for the radon which gave better results. Today 
radium applications, whether by seeds, needles or tubes, arc 
made in most instances with filtering deuces. 

When larger amounts of radium became available,^ efforts 
were made to substitute for the s-ray a large pack of radium for 
administering radiation therapy through the surface from a 
distance. It has been found that radium beam or radium pack 
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therapy is as efficient as any other method of radiation in the 
treatment of lesions within the effective range of radiation. 
The effective range depends to a large extent on the quantity of 
radium, available. 

That there is a sound basis for considering freoperativc 
irradiation of value was enunciated some time ago by Regaud 
who claimed that it diminishes the risk resulting from sur- 
gically disseminated cancer cells, that it can be more effectively 
carried out in tissues not cicatrized by operation, and that when 
properly ^ven it does not interfere with subsequent surgical 
operative procedures. Today preoperative irradiation is an 
established procedure in many clinics. Althou^ this is a field 
of irradiation that offers promising potentialities, it has not as 
yet superseded curative x-ray therapy, especially in the treat- 
ment of gjmecologic conditions where x-ray and radium in 
smaller quantities constitute the most effective remedies. 

THE PRESEHT ERA OF ESTABLISHED RADIATION THERAPY 

In 1904 Halberstaedter, proceeding along the lines of re- 
search suggested by Albers Scbonberg, Bergonie and Tribon- 
deau on the biological effect of radiant energy on human tissues, 
noted the sensitivity of owrian tissues to x-rays and the selec- 
tivity of these rays on such tissues. Based upon their studies 
of the biological action of x-ray on human tissues, Bergonie and 
Tribotideau formulated the law, named after them, that: ‘Tn- 
active cells and celis in an active state of mitosis are more 
sensitive to the radiation than are cells which have already 
acquired their adult morphologic and physiological characters.” 
It was their comdncing studies which gave determined impetus 
to a better understanding of the biological effects of irradiation 
and stimulated further advances in roentgen therapy, leadmg 
to the establishment of today’s exact clinical methods of treat- 
Unquestionably the possibilities envisioned for irra- 
^don in connection with gynecology gave this form of therapy 
Its greatest stimulus and sensed to put it on a par with the 

older tried and tested surgical methods of treatment currently 
m use, ^ 

It was in 1903 that Morton in New York first reported the 
weatment of fibroids by x-ray sterilization. Today, not only 
IS this treatment well established as most effective and advis- 
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able, but irradiation has replaced surgery in many gynecologic 
conditions. 

Because of the sensitivity of the hematopoietic system to 
irradiation, irradiation was early suggested for the treatment 
of leukemias. The success attending the cases tried in those 
early da}^ led to the continued use of this modality. Later 
Heublein recommended the method of spray or whole body 
irradiation for this disease and this appeared to give better 
results. At the present time a measure of success has been 
achieved by Laurence et al. from the injection of radioactive 
phosphorus, produced with the cyclotron, into the blood 
stream; this seems to give a more lasting therapeutic effect in 
controlling leukemia. It is too soon to say whether this method 
of therapy is better than repeated irradiations with a;-ray. 

The generally recognized radiosensitivity of lymphoblas- 
toma has made irradiation the method of choice for its treat- 
ment. Experience, however, has shown that, while in most 
instances this t}T)e of neoplasm is sensitive, much greater 
dosages over a longer period of time are required to achieve 
good results than have hitherto been employed for this condi- 
tion. 

In mouth and throat lesions the evolution of the protracted 
radiation method has made radiation the therapy of choice. 
The discovery of an endocrine method of diagnosis has greatly 
influenced the method of treatment in gonadotropic neoplasms. 
Today irradiation guided by these tests has proved to be a 
better method than heretofore in the treatment of such neo- 
plasms. Even the untoward effects of irradiation have now 
been put to constructive use. From the outset it had been 
noted that following irradiation there was growth restraint on 
cells and in some instances there were malformations of limbs. 
Accordingly, in order to balance a deformity in one limb, the 
growth epiphyseal area of the normal limb is treated by irra- 
diation to halt its growth. Obviously, this opens up a vast 
valuable field, especially in poh'omyeh'tis cases. 

Today, therefore, with the fundamental facts of radiation 
from both the physical and biological standpoints reco^ized 
and understood, this therapy is pla3dng an important role in the 
treatment of benign and malignant conditions. 

Clinical experience has made it possible to classify condi- 
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tions along the lines of radiation therapeusis. to many 
mnt conditions irradiation is the treatment of choice. T-he 
more sensitive the tumor, the more readily responsive it is to 
irradiation; thus embryonal tumors such as seminoma of the 
testes, Wilms’ tumors and ovarian embryonal tumors are 
best treated by irradiation. In tumors of retiado-endothelial 
origin irradiation is the only eSective method of control. 
Among such conditions are lymphoblastomas, Hodgkin’s dis- 
ease, lymphosarcomas, leukemias, thymic tumors and Ewings 
endothelioma. Irradiation also is the treatment of choice in 
lesions of the mouth, tongue, lip and most skin conditions. It 
is the best treatment for cancer of the cervix and of the larjmx 
and is the treatment of choice in carcinoma of the vagina and 
anus, to prostate, uterus, bladder, thyroid and salivary gland 
tumors it is as effective as surgery. 

Bone lesions, especially Ewings tumor, have been success- 
fully treated by inadiation and in the control of such tumors 
and osteitis fibrosa cystica, this is the method of choice, to the 
latter condition irradiation -works throu^ its effect on the 
parathyroids. 

Radiation is a necessarj' adjimct to surgery in the treatment 
of cancer of the breast, vulva, penis, secondary metastatic 
lymphadenopathy and parotid tumors. It is gratifjdngly pal- 
liative in many carcinomatous conditions, especially in bone 
metastases. 


to the field of benign conditions, irradiation is effective and 
often the method of choice in numerous conditions of inflam- 
matory origin, such as acne, carbuncles, eczema, dennatophy- 
toses, gas bacillus infections, arthritis and so on, and in the case 
of benign tumor growths such as fibroids and hj'pertrophic 
glandular developments. In various types of endocrine dis- 
turbances, boto hypoglandular and hyperglandular in character, 
such as thyroid toxicosis and pituita^, parathyroid and ovarian 
dyscrasias, it is of real value. It is exceptionally effective in 
amenorrhea ^d sterility due to hormone disturbances. 

radiation therapy should be valuable in neurologic 
conduwns was predicated upon the observation of Werner that 
^alg^ia followed radiography of injured persons. In 1904 
B™* advaed ».ray therapy lor the treatoeat of epikm 
basatg hts oputioo on the supposed stimulant eject of /-ra “on 
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metabolism. Raymond in 1905 reported on the good results of 
a:-ray in the treatment of syringomyelia and Williams found 
a:-ray to be of value in the treatment of herpes zoster. Treat- 
ment of intracranial tumors was first suggested by Beclere who 
successfully employed x-ray therapy in the control of pituitary 
tumors. Progress in the science of radiation therapy brought 
with it a better imderstanding of the effects of x-ray and radium 
on body tissues and more and more neurologic conditions have 
come to be submitted to this form of therapy. The resistance 
of normal nerve tissues to irradiation has made possible the 
more intensive treatment of lesions assodated with the nervous 
system. 


THE FUTtlBE OF RADIATION THERAPY 

Today a newer phase in radiation has appeared, viz., the 
cyclotron and the production of artificial radioactive elements 
and of neutrons capable of affecting human tissues. This nu- 
clear physics is still, however, in its early stages and clinical 
results thus far known too uncertain to make evaluation of this 
therapeusis possible; we can only look forward expectantly and 
hopefully to this new venture. Although at present x-ray and 
radium are most effectively employed supplementary to one 
another, the million volt a;-ray machine alone or the radium 
bomb alone may perhaps in the future become the ultimate in 
radiation curability value. 
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RECENT ADVANCES IN PHYSICAL THERAPY 

A clearer appreciation of the physical therapy field as a 
whole has been the result of the present-day, large-scale, clin- 
ical emplo 3 rment and of painstaking resear^. Physicians are 
learning to select methods and forms of physical treatment on 
the basis of the phj^iologic prindples of action instead of rely- 
ing on certain makes or types of apparatus. The tendency is 
definitely towards simplified devices. Many of the develop- 
ments in recent j^ears, especially those in heat therapy, relate 
to the same basic physiologic and clinical effects, but are better 
adapted to certain anatomic locations or pathologic changes. 


THERMOTHERAPT 


For the safe and efficient heating of the lower parts of the 
extremities, wrists, hands, ankles and feet, mote extensive use 
is being made of conductive forms of heating. The 'whirlpool 
bath, consisting of water at a temperature of 105° to 110° F. 
which is kept whirling in a small tank by its own pressure or 
by a motor, combines gentle friction wiffi sustained heat and 
also allows active exercise under water, especially in recent 
traumatic and arthritic conditions with swelling and limitation 
of motion. The paraffin bath employs melted paraffin at a tem- 
perature from 110° to 125° F., preferably controlled thermo- 
statii^y, it is more useful in chronic traumatic and arthritic 
conditions. 


SHORT WAVE DIATHERMY 


The original spectacular claims for specific bactericidal 
anUphlogistic effects and for selective heating of this 

Sis 
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new 



8i6 


RICHARD KOVACS 


method have not been corroborated by competent investigators. 
Short wave diathermy has, however, found its place as a con- 
vement and fairly safe agent for deep tissue heating, oflfering 
Ae new technics of air-spaced electrodes and of coil heating or 
inductothermy. The latter technic is especially adaptable to 
the heating of an extremity or the body in toto and has become 
the most frequently used method for electropyrexia. A def- 
inite drawback of the technic of short wave diathermy, as em- 
ployed up to the present time, has been the lack of dosage 
guidance, except that given by the patient’s sensory response. 
Efforts have been made to construct dosimeters which will esti- 
mate dosage in the same manner as the milliammeter in long 
wave diathermy, but so far these meters have not been generally 
accepted for practical use. 

Recent investigators have endeavored to compare the re- 
sults of short and long wave diathermy in traumatic, gyneco- 
logic and arthritic cases, but so far the findings are more 
suggestive than conclusive. The contention that short wave 
diathermy is preferable in acute cases, whereas long wave dia- 
thermy is more eflScient in chronic cases, can be sustained by 
the fact that the air-spaced technic of the new method as a 
rule results only in mild heating, which is well tolerated and 
beneficial in most acute cases. Long wave diathermy with the 
contact-plate method produces usually more intense heating 
which is better suited to chronic cases. It is quite problemat- 
ical whether early experimental findings indicating that heat- 
ing by short wave diathermy is more intense in the depth have 
any practical clinical meaning, because in actual practice the 
heating effect depends on a number of factors. I have found 
coil field heating convenient in peripheral vascular conditions 
on account of the easy controllability of the gentle and diffuse 
heating effect and the avoidance of skin contact; it is also 
efficient for treating two knees simultaneously. 

Purulent infection of the skin, furuncles, carbuncles, 
paronychia, dental abscesses and lung abscesses have been 
enumerated by Schliephake and his foUowers as conditions in 
which short wave diathermy, especially of the shorter wave 
lengths, affords striking relief of pain and speedy resolution. 
Clinicians with seasoned experience emphasize on the other 
hand that mild heating is sedative in all suppurative processes 
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and that in all acute conditions there exists a natural tendencj’ 
for fairly quick recoverjc I have reported for many years that 
in localized skin infection, exposure to luminous heat from a 
simple heat lamp, repeated several times a day, gives ytry 
marked relief and satisfactory resolution. The late Elkin P. 
Cumberbatch achieved similar results rvith carefully applied 
long wave diathermy. Schliephake himself advises only mild 
doses of short wave diathermy. Hence, defimte proof of the 
alleged specificity of short wave diathermy in these conditions 
can be brought about only by comparative observation on a 
large series of controlled cases — ^and no such series has as yet 
been reported. 

In the light of present knowledge, there appear to be no 
specific conditions in which short wave diathermy is definitely 
preferable to long wave diathermy because of different clinical 
effects. Because of convenience of application, as already 
stated, its methods may be preferable in certain locations or 
conditions. 

There are now certain conclusions possible regarding the 
advantages of long wave diathermy over the newer method. 
Short wave diathermy, as usually applied with large-size elec- 
trodes or an inductance coil, spreads its lines of force over all 
adjacent structures and w^lstes a good deal of energy. This 
is a drawback in treating heat-sensitive patients and in apply- 
ing heat to such locations as the head or the neck where im- 


necessary heating of nonaffected parts is to be avoided. Long 
wave diathermy appears definitely preferable in treating acces- 
sible muscles and bursae, many of the joints and the cervical 


spine, because it allows better localized heating. 

A dhect-contact plate method in short wave diathermy^ 
has been satisfactorily employed in our clinic for two years. 
It includes a tube apparatus with an additional patient’s circuitj 
in which suitable extra condensers and coupling allow energy 
transfer through contact electrodes. WTiile it necessitates the 
return to carefully appUed contact metal electrodes, this meth- 
od offers three other very definite practical advantages: 1. It 
enables the insertion of a milliarapere meter in the patient’s 
cwcmt for direct reading of the output of the apparatus and 
a fairly accurate estimate of dosage. 2. It enables handling 
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of the treatment cables without drawing energy from them, as 
they no longer form part of the treatment circuit; it also 
obviates the danger of a conflagration due to their overheating 
by crossing over each other or touching grounded metal. 3. 
Finally, it cuts down radio interference to a minimum because 
there is no superfluous scattering of energy into space. We now 
give preference to this method in treating most of the bursae 
and joints as well as body cavities and their contents; for ex- 
ample, the pelvic contents. 

FEVER THERAPY 

With fever therapy the center of much interest in recent 
years, the methods of its administration and aU possible com- 
plications have been carefully studied. Various methods of 
fever therapy can produce equally good results in competent 
hands, but the preference is generally towards cabinets in which 
the induction of heating is done by short wave diathermy and 
the temperature of the cabinet is maintained by suitable radiant 
heating or air-conditioning. In competent and careful hands, 
both of the physician selecting and supervising fever cases and 
the technician administering the treatment, no serious accidents 
are likely to happen. The personnel still remains the most im- 
portant part of any therapeutic procedure. 

Clinical experience during the past few years has developed 
two ranges of therapeutic fever, mild and severe. Mild fevers 
from 103° to 105° F. are maintained for three to six hours and 
may be employed in syphilis and its various sequelae, in chorea, 
in multiple sclerosis, and in selected forms of arthritis and 
rheumatoid conditions. Severe fevers from 105° to 107° F. 
are maintained for from five to seven hours or longer and are 
employed chiefly in gonorrhea and its complications. 

Since its advent, sulfanilamide therapy has come to be pre- 
ferred in the treatment of gonorrhea; however, in view of a 
percentage of failure even with adequate sulfanilamide therapy, 
fever therapy will imdoubtedly continue to be an important 
therapeutic adjunct in certain of the more resistant cases. 

ELECTROTHERAPY 

Galvanic Current . — The galvanic current, which is the 
basic current in electrotherapy, has greatly increased in use 
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in recent years, both as a tissue alterant and in the form of 
ehctrophoresis, for the carrjang of medicinal substances mto 
the skin. It has been shown anew that such electrophoretic 
introduction of foreign substances into the skin is followed by 
diffusion, adsorption and precipitation; also, that effects on 
deeper tissues are possible with drugs controlling pathwaj^ 
between the skin and internal structures. Extensive work has 
been done with N^asodilating drugs, such as hhiamine and the 
choline derivatives, notably mecholyL Favorable clinical re- 
sults are being reported with both of these drugs in vascular 
spasm and fibrositis, neuritis, joint exudates in traumatic and 
rheumatoid arthritis, also in skin ulcerations. Histamine exerts 
a more intensive reaction and must be used for short applica- 
tions only; it is generally preferred in applications to muscles; 
mecholyl requires more prolonged application and may exert 
si'stemic effects. Copper ionization has been favorably re- 
ported in fungous infections of the hands and feet. ' The recent 
literature brinp favorable reports on the relief of migraine and 
headache by histamine ionization,- of severe asthma by epi- 
nephrine ionization,® of arthritic pain by mecholyl and hista- 
mine ionization,* of muscular spasm by aconitine ionization® 
and of keloids and scleroderma by iodine ionization.® 

Low Frequency Currents. — Low frequency currents for 
muscle and ners'e stimulation have found a promising extension 
of their emplojunent A method of inducing convulsions by 
meai\s of an alternating electric current applied to the brain 
was proposed by the Italians, Cerletti and Bini, in 1937 and 
was further developed by British psychiatrists.’’ * It nim<; to 
replace the more hazardous drug administration for “diock 
therapy’ of mental disorders. This evolution is similar to the 
transition from the more hazardous malaria therapy to arti- 
ficial fever therapy by physical means and is another proof that 
research workers have learned to consider phj'sical agents 
alongside medicinal ones. Reports of its use are now beginning 
to appear in the American literature.®- 


Ultraviolet Irradiation. — Small and relatively inexpen- 
ave ^ts for local ultraviolet therapy have been recently 
mtroduced and have undergone extensive clinical and labnra 

^ ^ glow lamp 

emittmg about 55 per cent short ultraviolet radiation, around 
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2537 angstroms, and some 35 per cent infrared radiation. 
This^ lamp is employed for local treatment only and can be 
applied in close contact to the skin up to ten minutes without 
causing blistering. Our clinical experience as well as that of 
others has shown the effectiveness of such radiation in pyogenic 
infections, fungous and parasitic affections of the skin, and 
sluggish ulcers and wounds. The relief of pain in minor infec- 
tions and some ulcers after one or two treatments is often 
striking. The additional advantage of this application in skin 
infections such as impetigo is the avoidance of messy ointments. 

The air-cooled Kromayer lamp furnishes a radiation similar 
to the standard mercury vapor lamp and obviates the cumber- 
someness of the water-cooling arrangement. It is e'fficient for 
treating superficial areas on contact and cavities with the aid of 
suitable quartz rods. 

tmDERWATER EXERCISES 

Underwater exercises are finding increasing employment 
not only in infantile and spastic paralyses, but also in chronic 
arthritic and traumatic conditions. The partial elimination 
of gravity allows exercise of the weak muscles to a much larger 
extent; in nonparalytic cases the relaxing heat of the water 
helps to overcome stiffness. Such exercises can be given in the 
simple T-shaped device known as the Hubbard tank, which 
allows full extension of all four extremities; in its elaborations 
turbines and pumps whirl the water and quickly change its 
temperature. Large therapeutic pools are being built with 
special facilities for exercising and with motor equipment to 
hoist patients in and out. 

The question of installation must depend primarily on the 
number of patients actually in need of such treatment, and on 
the availability of skilled technical personnel. Poor or inade- 
quate muscle training in a tank or pool is inferior to adequate 
training by such simple means as moving a weak limb on a 
smooth well ppwdered board or swinging it freely from a sling 
attached to an overhead frame. 

COMMENT 

With the ever increasing number of new devices for phys- 
ical treatment, the seasoned advice of such bodies as the Coun- 



821 


RECENT ADVANCES IN PHVSICAI. THERAPV 


cfl on Physical Therapy of the American hledical Association 
and of physicians specially qualified in physical therapy is 
indispensable before the usually enthusiastically broadest 
claims for each new development are accepted. The chief 
problem of present-day physical methods is their more general 
and more rational employment in the various departments of 
medicine. There ate all too many patients who would be po- 
tentially benefited by the early and efficient use of certain well 
proved physical treatments in addition to their other care, who 
because of lack of information or indifference do not receive 
such treatment. Patient cooperation and more widespread 
education about physical therapy offer the only solution of this 
problem. 
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THE RELATION OF THE CLINICAL LABORATORIES TO 
THE PRACTICING PHYSICIAN 

The progress of medicine in all its branches is intimately 
associated with progress in the various medical laboratories. 
Each year sees new methods of study of disease. Each year 
brings a clearer understanding of the clinical value of older 
technics. As a direct result of this progress, our imderstanding 
of the mechanism of certain diseases is advancing, our abilities 
in accurate diagnosis are improving, and our capacities in 
prognosis are enlar^g. 

With this increased use of and dependence upon the results 
of laboratory procedures, the practice of medicine is also being 
threatened and it is important and wise for us to view these 
threats with some concern. In this brief introduction I should 
like to emphasize the clinical hazards of too much dependence 
upon the laboratory and to try to outline how far we can trust 
some of these procedures in the practice of our profession. 

The Physician Must Know the Inherent Limitations 
of Ordered Tests.— There are certain generalities that should 
be discussed before considering the various specific laboratory 
methods. It is most important to remember that no laboratory 
examination should be pushed beyond its inherent limits of 
accuracy. Each test has certain limitations and it is essential 
that these should be fully appreciated. An an example* Not 
many years ago it was customary to calculate and report the 
degree of gastric juice acidity to several decimal points when 
the method itself is only able to record whether add is absent 
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or present in large, normal or low concentrations. As another 
example, we might mention a recent decision of a large State 
hospital for the insane to make blood iodine determinations on 
their patients suspected of th3Toid disease because they had 
noticed that the results of basal metabolic rate determinations 
were so inaccurate! The group that made that decision had 
not been informed that reports on blood iodine levels were only 
of value, first, when the techbician had received prolonged and 
specialized training; second, when blank determinations were 
nm after each test to insure the accuracy of the reagents; and 
third, when iodine vapor (even the opening of a bottle of the 
tincture of iodine anywhere in the ward during the preceding 
hour) was rigidly excluded from the atmosphere. 

It is not the duty of the technician to question the clinical 
advisability of laboratory tests or to attempt to correlate the 
result of the procedure with the patient’s clinical condition. It 
is the duty of the physician in charge to keep himself informed 
concerning the inherent limitations of the tests he orders and to 
be able to view the results obtained with discretion and clinical 
understanding. 

Test Results Cannot Always Be Accepted at Face 
Value. — second generality is one that is even more common 
and even more serious. I refer to the tendency of physicians 
to accept the results of laboratory tests at their face value, with- 
out question, even when that particular result does not fit in 
with the rest of the clim'cal picture. As we progress in our 
knowledge of medicine, it is becoming more and more apparent 
that at certain times and under certain circumstances labora- 
tory procedures that are otherwise dependable become altered, 
5delding results that can result in serious errors. Numerous 
examples might be cited. A few of the more recent, personally 
observed, should suffice. 

First, during the summer an elderly man died with what was 
clinically extensive carcinomatosis. His symptoms and phys- 
ical signs suggested that the carcinoma might well be present 
in the lung, but six x-ray pictures taken over a period of two 
months showed nothing in the lung fields except a slight fuzzi- 
ness in both lower lobes consistent with a moderate amount of 
“congestion.” Autopsy revealed two enormous tumors as large 
as grapefruits, one in each lower lobe. A review of the i-rays 
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showed that these tumors were not visible even after their 
presence was known. 

A second example is the relationship of the sedimcntaUon 
rate to the degree of activity in rheumatic fever. There seei^ 
to be no doubt that as the rheumatic process increases in ite 
severity, the sedimentation rate rises until a certain point is 
reached when, for reasons quite unknown, the sedimentation 
rate suddenly returns to normal. WTiy fulminating rheumatic 
fever that is rapidly progressing to a fatal termination should 
be associated with a sedimentation rate of less than 2 mm. in 
one hour is not known, but we do know that it occurs as part 
of this picture. Similar findmgs seem to occur in tuberculosis — 
the miliarj’’ form being often associated with very low rates. 

Third, a young man without any symptoms suggesting pur- 
pura had a blood vitamin C levd determination on his per- 
ipheral blood taken to act as a control for clinical study. By 
the best available methods, no vitamin C could be detected on 
that determination or on two subsequent determinations. The 
patient’s capillary resistance was normal, his platelet level was 
normal. There was no suggestion of vitamin deficiency in the 
backgroimd and we must accept the fact that this method was 
inaccurate under the particular circumstances at that particular 
time. 

One of the most intriguing parts of laboratory medicine is 
concerned with this question of the sudden, imexpected col- 
lapse of some of oiu: most dependable tests. Study of the 
occasional instance of this sort may often reveal the opening 
of a door to a better and more detailed understanding of the 
physical and chemical bases for the behavior of a laboratory 
test, and each instance of this sort is a challenge to further 
thought and work. 

The Professional Capacity of tke Laboratory Worker. 
-—The third point that we are far too apt to forget is the per- 
sonal and professional capacities of the individuals doing these 
tests. 1 am not m my way implying that laboratory technicians 
are a thoroughly dishonest and inaccurate lot. I am implying 
ttat we, as physicians, are often guilty of accepting a report as 
being dependable when the young lady who has done the test 
may well be overworked or inexperienced. I am quite sure 
m my own mind, that technical inexperience is a common 
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source of error in medical diagnosis and that the fault is as 
much ours in accepting questionable reports as theirs in occa- 
sionally presenting them to ris. 

A recent example may help me to explain this point. I was 
asked to review the blood smear of a five-year-old child. This 
child was an only son and had been ill for two weeks with fever 
and enlargement of the superficial lymph nodes and spleen. 
The technician doing the child’s blood cotmt had reported a 
total white count of 15,000 with 80 per cent of the cells classi- 
fied as leukoblasts. On that report, the ph 3 ^ician in charge 
had made a diagnosis of acute leukemia and had told the 
parents that the child would live not more than a very few 
weeks. The only difficulty with this particular problem lay in 
the fact that the cells recorded as leukoblasts happened to be 
normal, small lymphocytes. The correct hematologic diagnosis 
was lymphocytosis and not leukemia and fortunately for all 
concerned, the child has made an uneventful recovery. 

Additional examples might be quoted almost indefinitely: 
the diagnosis of hyperthyroidism or hypothyroidism based on 
a basal metabolic determination made with a leaky apparatus; 
the diagnosis of diabetes mellitus as a result of a dirty test 
tube; or of nephritis for the same reason; or of septicemia due 
to contamination of the broth; or of hepatic insufficiency be- 
cause all of the calculated dose of bromsulfalein was not 
injected into the vein. In each and aU of these situations a 
serious and disturbing error in diagnosis may be made; in each 
a patient may be clinically mismanaged and even injured by 
our own basic mistake in accepting the report of the test with- 
out critical analysis and without intelh'gent judgment. 

Conclusion , — As a general conclusion to this preliminary 
discussion, I should like to re-emphasize that it is our responsi- 
bility as physicians to see that the tests are accurately per- 
formed, to insist on dependable reports and to try to interpret 
these reports with clinical astuteness and experienced judgment. 
Please remember that the laboratory report should be an aid 
to diagnosis and not an alibi. 
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LABORATORY ASSISTANCE IN THE DIAGNOSIS OF THE 
VENEREAL DISEASES 

The vcDcresl group of disoascs is ususUy considorod to 
embrace the infections which are commonly transmitted by 
sexual contact They are sjTphiUs, gonorrhea, chancroid and 
lymphopathia venereum. A fifth entity, granuloma inguinale, 
is a cutaneous manifestation of leishmaniasis and is not en- 
countered in the United States with sufficient frequency to 
tender it an important factor in differential diagnosis. 

syphujs 

The laboratory procedures pertaining to syphilis concern 
the identification of the causative organism by darkfield micros- 
copy or by staining methods and the serum reactions which 
characterize the disease. 

Darkfield Identification of Spirochaeta Pallida. — The 
causative organism of syphilis, Spirochaeta pallida, generally 
dassed as a protozoon, is a delicate, closely spiraled, highly 
motile organism varjdng in length from 8 to 12 n. Three 
motions are usually discernible in the fresh preparation, viz., 
rotation on long axis, bending and whipping, and forward and 
backward movement, during all of which the spiral contour is 
mmntained. Because of low refractive index the body of the 
org^m is not easily seen by direct illumination but becomes 
distinct by the darkfield method of illumination which utilizes 
a transverse beam of light. Under darkfield illumination the 
organism appears as a dear-cut, threadlike, colorless spiral 
against a dark background. 

8j7 
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The darkfield examination is of assistance only in the early 
stages of s}^hilis, when the initial lesion or the cutaneous mani- 
festations of the secondary stage are present. Its efficacy is 
largely dependent upon the care with which the material to be 
examined is collected. If the suspicious lesion is a genital ulcer, 
antiseptic dressing should not be applied prior to the collection 
of material for examination. The surface of the lesion should 
be gently abraded with gauze, the free blood removed and 
serum allowed to collect on the face of the ulcer. The serum 
may be transferred directly to the microscope slide or may be 
collected in a capillary tube for transport to the laboratory. 
As a rule, the examination should be carried out as soon after 
collection as possible. It is possible, however, to seal the capil- 
lary tube with wax and send the material through the mail to 
a central laboratory for the actual examination. 

A single negative darkfield examination does not exclude the 
presence of the spirochete. At least three examinations should 
be made on different days. If all are negative the suspicion of 
the S3T3hilitic nature of the lesion should not be lessened and 
the serology of the patient should be followed for a period of 
at least six months. 

The importance of the darkfield diagnosis lies in the fact 
that a suspicious lesion may be properly classified at a time 
before the results of other laboratory methods become helpful. 
The institution of proper treatment at this early point in the 
course of the disease prevents the spread of infection to other 
persons and provides for the patient a more favorable prognosis 
as regards ultimate cure than at any subsequent period. Com- 
plete reliance cannot be placed upon the darkfield method of 
examination when the suspicious lesion involves the mouth, 
throat or anal region. In each of these sites there are fre- 
quently found saprophytic spiral forms which may readily lead 
to an erroneous diagnosis. The close resemblance of some of 
these forms to the Spirochaeta pallida may confuse even an 
experienced microscopist. 

Staining Characteristics of Spirochaeta Palhda.— 
Probably the staining technic first utilized was the India ink 
method which is classed as a negative stain in that it colors all 
elements in the field with the exception of the orgam'sm. The 
method has a very limited practical use. 
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Since the discovery of the organism a large numher of 
anxlim dyes have been advocated as suitable for i^e m identify- 
ing Spir. pallida in suspected material. An efficient techmc of 
this kind would have an enormous dinicffi value as it would 
permit the preparation of spreads and their transport to a cen- 
tral laboratory for the conduct of the actual exanMat'on. How- 
ever, the consensus seems to be that no technic based upon 
aniline stains is suffidentiy accurate or reliable to serve as a 
replacement for the darkfield- 

The silver impregnation methods originated with Leya- 
diti and have their prindpal utilization in the identification 
of the organism in tissue. Blocks of tissue are impregnated 
with a silver solution, the silver predpitated by a process 
dosely resembling the development of a photographic plate, 
and the block sectioned. Subsequent modifications advocated 
the use of tissue sectioning before impregnation and develop- 
ment Among the most widely used methods are the Warthin- 
Starry and Jahnel, and the Dieterle modification adapted for 
nerve tissue. 

The conduct of any silver-staining technic requires rigid 
care in technic and in the preparation of the solution used, 
fiffien stained by a silver method the organism appears dark 
brown or black against a lighter background. The extreme 
fineness and sharp contours which characterize the organism 
in the live state are largely lost. In tissue, also, the character- 
istic morphology becomes distorted and many atypical forms 
are encountered. 

Serology of Syphilis.— All of the various serum and spinal 
Quid tests for syphilis are adaptations of two basic principles, 
viz., that of complement fixation, first described by Bordet- 
Gengou, and of precipitation or flocculation, originally studied 
by Michaelis. The original Wassermann test was the practical 
application of the complement-fixation principle. It has been 
modified in many cardinal respects, although the term still 
signifies any test procedure which utilizes the complement-fixa- 
tion phenomenon. The Kolmer, Eagle and New York State 
modifications are probably the best known at the present time 
Of the flocculation group, the original workable method was 
WoredhyMeinicke. In the United States the Kahn Kline 
Hmton, Eagle and Mazzini methods are probably the most 
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widely used, although there are many others which represent 
adaptations of the precipitation principle. 

Not any of these tests completely covers the field of syphilis. 
All have limitations and all may be influenced by certain dis- 
ease entities other than syphilis. All are designed to measure 
the same reacting substance. The level of sensitivity of each 
test is arbitrarily set by the originator, although this level is 
subject to some latitude dependent upon the ingredients used, 
espedally antigen. Also, the eflScacy of performance is some- 
what dependent upon the skill and care with which the test is 
carried out and upon the adherence to the technical details ad- 
vocated by the originator. The use of short-cuts and personal 
modifications in techm'c almost invariably detracts from the 
basic efficiency of any method. 

Interpretation of Serologic Results. — If carefully car- 
ried out by a trained technician and interpreted by a chnician 
of experience, any of the above methods is capable of guiding 
dinical syphilis work. Because of the inability to obtain com- 
plete agreement between any two or more tests, the use of 
multiple tests is considered to be desirable, especially in guiding 
the treatment of the disease. The information, however, must 
always be considered in the light of a carefully taken history 
and a reasonably complete medical survey. 

With this latter information available, the inferences to be 
drawn from serologic tests may be bracketed into several fairly 
well defined groups: 

I. Serum Negative to All Tests . — ^The first and largest 
group is composed of individuals whose serum is negative to 
all tests. The question arises as to the justification for con- 
sidering that the component members are free from a reason- 
able suspicion of infection. 

It must be admitted that the following types of infection 
might escape detection: 

1. Syphilitic infection in the early stage (primary) before 
the serologic response has developed. 

2. Debilitated or ‘ffiumt out” tabes or congem'tal syphilis. 

3. Infections which have been treated to a point where 
the serum is negative to all tests. 

4. Certain types of central nervous system disease in which 
the spinal fluid only is positive. 
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5. Patients who display atypical reactions known as zone 
phenomena in which a strongly positive serum may fail to show 

a positive reaction until diluted. ^ 

With these exceptions, the majority of which are detectable 
through medical survey and careful history, the mathematic^ 
possibility of any appreciable number of patients with sj'philis 
escaping detection is remote. 

n. Serum Positive to All Tests— Hhe second important 
group of patients are those whose serum reacts positively to all 
tests. The initial step with this group is the repetition of the 
test in order to guard against a possible laboratory error. If 
the repeat findings are similar and the patient displays clinical 
evidence or gives a history of infection or treatment, the case 
may be readily classified. Without clinical findings and his- 
torj-’, the patient should be carefully studied, especially for evi- . 
dence of central nervous system or cardiovascular involvement. 
In event of negative findings and after excluding the possible 
influence of intercurrent fllness, the abstract diagnosis of sj'ph- 
ilis should be a matter for measured decision by the clinician. 
The laboratory can be of no further assistance. 

If supersensitive test methods, such as the Kahn presump- 
tive and Kline exclusion, are employed, their findings should 
be interpreted only in the light of clinical knowledge. These 
methods are not considered to be free from nonspedfidtj'. 

ni. Sennn Weakly Positive to Some Tests and Negative to 
Others. — ^The troublesome group of patients are those whose 
serum is weakly positive to some tests and doubtful or negative 
to others. This is a picture frequently encountered in treated 
syphilis and sometimes in the group of exceptions mentioned 
above. It is not the expected picture of untreated and estab- 
lished syphilis. The interpretation of this type of findings 
should be attempted with great caution, when not supported 
by history' of clinical evidence. 


Thus, within reasonable limitations, the results of well 
performed serologic tests for sj'philis form a reliable indicator 
to the possible presence of the disease. It is impossible to make 
^owances for the vagaries which may result from poor labota- 
tory woric The tests are of greatest value when their inter- 

histn"'' ^ truthful 

History . In the small percentage of mdividuals in which there 
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are low-reading posiUve or doubtful findings, without the sup- 
port of clinical evidence or history, the final decision must be 
b^ed upon sound clinical judgment. On the whole, the relia- 
bility of well conducted serologic tests compares favorably with 
many other laboratory aids upon which the medical man de- 
pends for the confirmation of a clinical impression. 

Spinal Fluid Examination. — The cell count, total protein 
determination, albumin-globulin ratio, the colloidal reactions, 
and complement-fixation and precipitation tests are usually 
carried out in spinal fluid. In each of these determinations the 
reliance to be placed upon the findings must be predicated upon 
the freedom from contamination of the fluid by whole blood 
introduced during the spinal puncture. Any appreciable 
amount of blood will distort the findings. 

The cell count should be carried out as soon after the collec- 
tion of the specimen as possible. A count of ten lymphocytes 
or less is considered to be within the range of normal. The 
higher counts are usually interpreted to indicate the presence 
of irritative phenomena within the central nervous system. 

Noguchi and Tandy methods are the most frequently used 
in the determination of the total protein. The reagents for 
these procedures are designed to give positive findings when 
the total protein is above the normal limits. Other procedures 
are available for the more accurate quantitative determination 
of total protein and globuh'n and from these findings the albu- 
min-globulin ratio may be determined. All of the procedures 
are based upon the precipitation of the various protein frac- 
tions. 

Of the coUoidal tests the best known are the colloidal gold, 
gum mastic and benzoin. The findings of all of this group are 
nonspecific in nature, in that they are not dependent upon the 
presence of syphilis nor do they contribute reliable data as to 
the type of disease when syphilis is present. 

Complement-fixation and precipitation tests follow the same 
general technic as recommended for serum studies. Because 
of. the importance attached to a positive reaction in spinal fluid 
and the difficulty in obtaining a repeat specimen in case of 
inconclusive results, the utmost technical care should be ob- 
served in conducting the various tests. A positive result in a 
carefully controlled complement-fixation test, except in exceed- 
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ingly rare instances, is specific for S3TJliilis. Negative findings 
are of almost equal importance when considered with the treat- 
ment, history ^d physical findings. 


GONORRHEA 


The identification of the gonococcus (Neisseria gonor- 
rhoeae) is confined to two general procedures, m., the recogni- 
tion of the organism in stained spreads and its growth on arti- 
fidal media. 

Staining of the Gfonococcns,— Although the organism 
may be stained by many of the aniline dyes, the Gram technic 
alone should be used in routine work. The recognition of other 
than typically arranged intracellular forms becomes difficult 
without the assistance of the gram-negative characteristic. 

In acute disease of both men and women the spread method 
may serve as an efficient confirmation of diagnosis due to the 
relative frequency with which the classical arrangement of the 
organism within a leukocide is encountered. In disease of long 
standing, especially in women, and as a criterion of cure in 
both men and women, the Gram-stained spread loses much of 
its value. In preparations which do not present an entirely 
typical picture, the conclusion as to the presence or absence 
of the organism becomes, to a large extent, a personal opinion 
of the microscopist. 

The Gram technic should be carried out with extreme care. 


Equally important is the scrutiny to which the preparations 
are submitted. An inexperienced or careless microscopist 
should not be entrusted with this task, nor should the pressure 
of work militate against the detailed and searching inspection 
of each preparation. 


Culture Identification of the Gronococcus.— The use of 
the culture method of establishing the presence of the gonococ- 
cus has assumed greater importance in recent years, as a result 
of various studies which indicate its marked superiority over 
the spread technic. This superiority is most pronounced in 
atypical disease in men, in infection of considerable standing 
m women, and as a criterion of cure in both instances It must 
be stated, however, that the greater efficiency of the culture 
techmc IS only relative, as there appear to be many infections 

VOL. 2S~53 > 
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especially in women, in which the culture findings do not sup- 
port the clinical picture. In known prostitutes with clinical 
evidence of disease a substantiated diagnosis is possible in only 
25 per cent by repeated and careful culture studies. 

Media. — h. large number of media have been recommended 
for the growth of the gonococcus. Probably the most generally 
satisfactory media are the Douglas chocolate agar and the 
horse serum medium of Pizer. Incubation at 35° C. for forty- 
eight hours in an atmosphere of increased carbon dioxide con- 
tent is the usual practice. The colonies are small, clear-cut, 
translucent and will give a positive oxidase reaction. Further 
confirmation is obtained by fermentation reactions with various 
sugar media, the gonococcus being the only member of the 
Neisseria group which will ferment glucose. Whenever pos- 
sible, aU cultures upon which a positive diagnosis is to be based 
should be carried through the sugar reactions in order to guard 
against errors due to the occasional presence of nonpathogenic 
Neisseria which closely simulate the gonococcus. 

A suitable medium has not been developed which will per- 
mit the transportation of the specimen through the mail to a 
central laboratory, as is practiced in diphtheria. At this time 
it is essential that the suspected material be plated and placed 
in the incubator within a reasonable time (four hours) after 
collection. The most satisfactory results are obtained when 
the time interval between collection and plating is reduced to 
the minimum. 

Collection of Material . — ^The collection of the material to 
be cultured is Wghly important to the success of the culture 
study, especially in women. Secretions from the cervix should 
be secured after the area has been cleansed by sponging away 
the accumulated discharge and removing the mucous plug. 
The use of the leaves of the bivalve speculum as a means of 
expressing secretion from the cervical canal is helpful. 
Urethral secretions should be obtained, following gentle pres- 
sure upon the canal by the examining finger. Skene’s glands 
should also be emptied and the material collected. In most 
instances the collection is carried out with cotton-tipped appli- 
cators which are placed in a tube containing a small amount of 
broth. This carrying tube is then sent to the laboratory for 
plating. 
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The Diagnosis of Vnlvovaginitis.— The laborato^ 
methods used for the diagnosis of specific %mlyovaginitis in 
infants or children are essentially the same as those used for 
other types of suspected gonococcal infection. In collectvig 
material for spread or culture, the secretion of the vagina is 
used, rather than that of the cenns or urethra, pus is based 
upon the fact that the vaginal mucous membrane is susceptible 
to infection in childhood but extremely resistant during adult 
lifp. The vaginal secretion is secured by alternate injection 
and aspiration of 2 cc. of broth, using a rubber catheter and 
syringe. It is generally considered that the spread method of 
diagnosis should not be relied upon to the same degree as in 
adult infection, due to the presence, among the normal bacterial 
flora, of gram-negative diplococci which may be confused with 
the gonococcus. 

CHANCaiOID 


The soft chancre is an acute destructive ulcer which usually 
occurs in the genital region. Although there are no reliable 
statistics avaflable as to the prevalence of the condition', it is 
generally believed that a definite decline in incidence is under 
way. From a clinical, as well as from the laboratory viewpoint, 
the important feature of chancroid lies in the frequency with 
which the lesion may also harbor the organism of syphilis. All 
chancroids should be considered as chancres and be subjected 
to repeated darkfield examinations for Spirochaeta pallida. 
Blood tests for syphilis, both complement-fijmtion and floccula- 
tion, should be done at frequent intervals during the course of 
the disease and for a period of at least six months after the 
healing of the lesion. 

The ca7isative organism of chancroid is an extremely small 
badllus which is stained with some difficulty with the ordinary 
dyes and is negative to the Gram method. It can be cultivated 
from material taken from the base of the chancroid or from pus 
aspirated from a chancroidal bubo. The organism is not 
pathogenic for laboratory animals. 


In addition to the cultivation of the organism for diagnostic 
purposes, pure cultoes have been used for the production of 
m antigen for use in skin testing in suspected cases The Ito- 
Reensheniaintradermal lest for chancroidal infection may be 
used as an aid for the clinical diagnosis. The test is perfomed 
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by injecdng a smaU amount of the antigen intradermally and 
reading in forty-eight hours as in the Frei test. The antigen 
is prepared from culture medium containing the infectious 
orgMism. A positive reaction to the test indicates that the 
subject has at some time suffered a chancroidal infection. 

LYMPHOPATHIA VENEREUM (LYMPHOGRANULOMA INGUINALE) 

L 3 Tnphopathia venereum, which is caused by a filtrable 
virus, is characterized by acute adenitis of the regional l 3 Tnph 
glands that often suppurate and produce sinus tracts; and later 
by the manifestations of the disabling anorectal complications. 

The clinical diagnosis of the lesion may be conffrmed by 
examinations of the tissues removed from the infected areas or 
by the intradermal Frei test. 

The Frei Test. — The original Frei antigen was prepared 
b}'^ subjecting the diluted purulent matter obtained from a sup- 
purative bubo to fractional sterilization. Later, modifications 
in the preparation of antigen were employed to remove the 
excess protein and hemorrhagic elements, thereby produdng a 
more satisfactory and esthetic preparation for clim’cal use. 
Frei antigens prepared from material taken from known cases 
of the disease are not always potent. Not infrequently they 
fail to produce a positive reaction in known cases of the disease 
and must be discarded. Antigens may frequently lose their 
potency after six months. 

The successful therapeutic effect of the sulfonamide com- 
poimds in the past three years has caused a marked diminution 
in the number of human sources of antigenic material. Mouse- 
brain antigens have been employed, but appear to produce a 
certain number of nonspecific reactions. Other animal and 
artificial cultural preparations have not yielded an antigen 
which serves as a reUable diagnostic aid in lymphopathia 
venereum. 

The Frei test is performed by injecUng 0.1 cc. of Frei 
antigen intradermally on the volar aspect of the forearm and 
reading the reaction at forty-eight and seventy-two hours. The 
presence of a definite indurated intradermal nodule surrounded 
by a bordering ring of acute redness is considered a positive 
reaction. A positive reaction indicates that the subject has had 
the disease which may or may not be clim'cally acUve at the 
time of testing. 
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DIFFERENTIAL DIAGNOSIS OF JAUNDICE 

By Combined Serum Phosphatase Determination and Cephalin 
Flocculation Test 

A NUMBER of laboratory methods are employed to aid in 
establishing the presence and degree of disease of the liver and 
biliary tract. Representative of those in more common use are 
the following, classified according to the physiologic mechan- 
isms involved: 


L Measures of disturbed metabolism or excretion oj bUe pigments: 

1. Detennination of strum bairubin or icteric indts. 

2. Van den Bergh reaction. 

3. Qualitative tests for bile pigments in the mine and stools. 


n. Measures of the capadty of the liver to Perform certain /unctions {“Uver 
function” tests) : , 

1. To eicrete into the bile endogenous bDe pigments (the bilirubin tol- 

erance test^) or exogenous djTstuEs (the bromsulfalein retention 
test"). 

2. To utaiie certain carbohydrates (the galactose tolerance test*-*-'). 

3. To detoxify or metaboUi* selected compounds fay conjugation vrith 

substances formed by the Uver (the hlppnric add excretion test' - '') 

4. To elaborate various substances such as prothrombin,'- * serum al- 

bumin and cholesterol esters.'- “ 


in. Measures of the formation of certain abnormal substances by the dis- 
ordered Uver: 

Drterrrdnation of serum globulins. 

2. Tal:ata-Ara test. 

3. Cephalin flocculatron reaction.^ 


IV. Measures of the patency oj the biliary tract' 

^“>'>1 and urinary excretion of urobilin- 

2. DuodenaQ dnuiiagc» 
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3. ChoIecystograni5 and cholangiograins. 

4. Detennination of free cholesterol In the serum.’ 

5. Serum phosphatase determination.” 

6. Several of the tests mentioned under I and D. 

The tests of the first group indicate the degree and the 
trend of the patient’s icterus, distinguish between hemolytic 
and nonhemoljdic jaundice, and may be of aid in differentiating 
obstructive from hepatogenous jaundice. The intensity of 
jaundice, however, is an xmcertain guide to the extent of liver 
and biliary tract involvement. Little or no jaundice may ac- 
company advanced cirrhosis, extensive liver metastases, acute 
or chronic cholecystitis, or stone in the common bile duct. 

The aim of the tests comprising the second group is to 
detect liver damage by demonstrating diminished performance 
of one or another of the many liver functions. The chief diffi- 
culty here is that extensive morphologic changes (which may 
be important clinically) may involve the liver without causing 
demonstrable junctional impairment. The bromsulfalein re- 
tention test is a relatively sensitive indicator of liver damage. 
Cirrhosis, fatty degeneration, chrom'c passive congestion, dif- 
fuse carcinomatosis of the liver — all cause significant retention 
of bromsulfalein prior to the appearance of jaundice; and the 
degree of retention is a rough measure of the extent of liver 
involvement.® The test does not differentiate these conditions, 
however, nor does it add sigm'ficantly to the study of the def- 
initely jaundiced patient. The determination of cholesterol 
esters, the hippuric acid excretion test and the galactose toler- 
ance test serve a twofold purpose: they help to differentiate 
hepatogenous from obstructive jaundice and, if icterus is of the 
hepatogenous type, they indicate the severity of liver paren- 
chjmal damage. The determination of pro^rombin has be- 
come indispensable in estimating bleeding tendencies and in 
the regulation of treatment therefor. 

The third group comprises tests that depend, not upon any 
decreased liver function, but upon the formation of certain 
abnormal substances, probably globuh'ns. These substances 
appear in the blood stream in cirrhosis and in hepatitis.^ 

The fourth is a heterogeneous group of methods for inves- 
tigating the biliary tract. The use of cholecystograras and 
cholangiograras, and the study of bile obtained by duodenal 
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drainage, are weU established procedures. A precise but 
laborious means for estimating the patency of the biliary tract 
is afforded by the quantitation of fecal and urinary excretion 
of urobninogen^’ in this way cancerous occlusion of the 
common or main hepaUc ducts can be differendated from other 
causes of jaundice. The level of free cholesterol and of phos- 
phatase actiNuty in the serum depend, in part, upon the patency 
of the biliary tract and increase with biliary obstruction. 

Laboratory Procedures Employed in. the Differential 
Diagnosis of Nonhemolytic Jaundice . — Gemral Considera- 
tions . — ^Many of the laboratory methods used in the study of 
various aspects of liver disease are inapplicable to the special 
problem of the differential diagnosis of jaundice. For ex- 
ample, both obstructive and hepatogenous jaundice cause 
marked retention of bromsulfalmn. Some tests, however, are 
much more affected by liver parenchymal damage than by 
biliar}'^ obstruction. Others are much more sensitive to ob- 
structive processes in the biliary tract than to hepatic cell in- 
jury. Such tests may be employed to differentiate hepatog- 
enous from obstructive jaundice, as indicated bj’’ the following 
classification of methods commonlj'^ used: 

I. Tats jor hepatogenous jaundice: 

1. Determination of serum cholesterol esters. 

2. Hjppnric add excretion test. 

3. Galactose tolerance test. 

4. Cephalin flocculation reaction, 

n. Tests jor obstructive jaundice: 

1. Determination of free or total serum cholesterol. 

2. Determination of serum phosphatase activitj’. 


The tests comprising the first group afford evidence of in- 
flammatory or degenerative changes in the liver parenchyma 
and are helpful in the recognition of hepatitis and other forms 
of “medical” jaundice. The group as a whole has certain limi- 
tations, however. If the tests ate employed in patients with 
jaundee due to bihary tract obstruction, negative results are 
usu^y obtained. The diagnosis of obstructive jaundice (with 
Its mdicauons for surgical intervention) must be made, there- 

strable bver patencbymal damage m jamdiced patients 
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Moreover, if obstruction is protracted, the findings may be 
equivocal or misleading due to the supervention of infection 
or secondary parenchymal damage. 

The tests comprising the second group serve chiefly to 
demonstrate obstructive processes in some part of the bih'ary 
tree. In cases with incomplete or intermittent biliary ob- 
struction, however, the results may be indecisive or in error. 
Negative findings are the rule in hepatogenous jaundice, which 
is diagnosed by exclusion. 

These limitations account for the general experience that 
no one method has proved wholly adequate for the differential 
diagnosis of jaundice. Increased accuracy in diagnosis is not 
attained, however, by indiscriminate multiplication of tests. 
The limitations indicated being common to all the tests in 
each group, they cannot be obviated by the repetitious use of 
several methods in the same group. 

By selecting methods so as to combine a test for hepat- 
ogenous jaundice with one for obstructive jaundice, it is pos- 
sible to compensate in part for the limitations inherent in each 
type of test. As is quite evident, the two categories of tests 
are complementary: one group provides positive evidence 
for the diagnosis of that type of case for which the other pro- 
vides merely negative evidence. Using such a combination 
of complementary methods, if a case of icterus gives a positive 
result for biliary occlusion and a negative result for hepatitis, 
reciprocal confirmation of the diagnosis of obstructive jaundice 
is afforded. If tlie findings are negative for obstruction and 
positive for hepatitis, the diagnosis of hepatogenous jaundice 
is doubly checked. If the tests give results with conflicting 
diagnostic implications, then both obstructive and paren- 
chymal factors are operative; or the one or the other test is in 
error. In either event, cautious interpretation is indicated and 
further clinical observation and additional laboratory studies 
are necessary. 

This plan for the differential diagnosis of jaundice has been 
in operation at the Presbyterian Hospital for almost tliree years. 

We have employed the determination of serum phosphatase 
activity as an index to biliary tract obstruction*"' *“ and the 
cephalin flocculation reaction as a test for liver parenchymal 
damage.** The results obtained with each of these procedures 
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alone are first considered, then the significantly improved diag- 
nostic results of their combined use are presented. 

SERUM PHOSPHATASE DETERMTH ATION DT THE DIFFERENTIAL 
DUGNOSIS OF JAUNDICE 

Blood serum contains one or more phosphatases, enzymes 
capable of splitting o5 inorganic phosphate from certain or- 
ganic phosphoric esters. The amount present in serum can be 
measured accurately in terms of enzymic activity; in normal 
adults there are 1 to 4 Bodansky umts per 100 cc., as deter- 
mined by the Bodansky method^® employed by us. Most of 
the serum phosphatase is derived from the bones, whence it 
escapes into the blood to pass through the liver and be excreted 
in the bile. 

The phosphatase activity of the serum is increased chiefly 
in two types of disease: in certain disorders of the bones in 
which more enzjme is formed; and in certain disorders of the 
liver and biliary tract in which the excretion of bile is inter- 
fered with and the enzyme tends to accumulate in the blood. 
This latter circumstance can be utilized to differentiate be- 
tween obstructive and hepatogenous jaundice^^ because, in 
general, occlusion of the extra- or intrahepatic biliary tract 
causes larger amounts of phosphatase to appear in the blood 
than are associated with inflammatory or degenerative changes 
in the liver parenchyma. 

Serum phosphatase \mlues in most cases of jaundice due 
to common duct obstruction exceed 10 Bodansky units per 
100 cc. serum, whereas in most cases of “catarrhal” jaundice 
levels less than 10 Bodansky units are found. This is illus- 
hated by our experience with the determination as summarized 
in Table 1. Values greater than 10 Bodansky units were ob- 
tained in approximately 91 per cent of sixty-nine proved 
<^es of noncalculous (chiefly carcinomatous) obstruction of 
_e common duct; and in approximately 76 per cent of fifty- 
eight proved cases of stone in the common duct. These two 
groups together comprise a total of 127 proved cases of com- 
mon duct obstruction, of which 107 or 84 per cent yielded 
P osphatase levels of over 10 Bodansky imits per 100 cc. 
serum. Of 108 cases classified clinically as “catarrhal” jaun- 
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dice, only fifteen or about 14 per cent were found to have 
serum phosphatase values over 10 Bodansky units. 

Our data in these and other forms of liver and bih'ary tract 
disease indicate that in icteric patients with serum phos- 
phatase levels less than 10 Bodansky imits, it may be inferred 
that jaundice is probably not of the obstructive type. We find 
the determination of definite value in the differential diagnosis 
of jaundice but certain limitations should be emphasized: (1) 
The test failed to indicate common duct obstruction in almost 
25 per cent of our proved cases of choledocholithiasis (a cod- 

table 1 


Results op Serum Phosphatase Determinations in 127 Adults TiHH Jaun- 
dice Due to Obstruction of Common Bile Duct* and in lOS Adult Cases 
OF "Catarrhal” Jaundice 
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Serum) 

4.1 

lo 
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20 

3. ^'CalarriaJ” jaundice. . 

108 

84 

wm 

8 

1 

15 

93 


* Only cases of obsinjctivc jaundice pm'cd at operation or autopsy arc includcil in this tahlc. 


dition in which obstruction is likely to be incomplete or inter- 
mittent). (2) There is some overlapping of values in the 
obstructive and hepatogenous groups, about IS per cent in 
either direction in our experience to date. Some investiga- 
tors find a much higher percentage of overlapping.'*’ (5) 
Application to the differential diagnosis of jaundice demands 
careful and consistent technic in the determination of serum 
phosphatase, since relatively small differences may be signifi- 
cant in some cases. (4) The determination is not applicable 
in the presence of certain bone diseases and the findings arc 
difficult of interpretation in jaundiced children.'-' 
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the cEPHAim flocculation reaction in the differential 
DIAGNOSIS OF JAUNDICE 

The cephalin flocculation test consists of adding a colloidal 
suspension of cephalin and cholesterol to the patient’s serum 
dfluted 1:21 ivith normal saline, then after twenty-four to 
forty-eight hours, noting the degree of flocculation and pre- 
cipitation of lipids in the test tube.^^ The sera of normal in- 
diwduals or of patients with diseases not accompanied by 
active liver disturbances cause no flocculation. Typical cases 
■ of hepatitis (“catarrhal” jaundice) or of active cirrhosis, on 
the other hand, usuall}'' give a strong (4-1- or 3-j-) reaction, 
which becomes negative as the hepatic disorder subsides. 

TABLE 2 


Resclts of Cephalk Floccotatiojj Reachox in Jaundice Due to 
Obsxbdcxion op ComioN Bile Duct and in "Catabehal’' Jaundice 



No. of 


Cephalin Flocculation Test 



Cases 

++++ 

1+++ 

++ 

-L 

1 

Kegativc 
or =*5 

1. Obstructi^•e jaundice. 

2. “CaUtrLal” jaun- 

77 ’ 

0 

0 

1 

6 

70 

dice 

60 

37 

11 

6 

2 

•1 


Positive reactions are due, apparently, to subtle changes in 
the ^obulin fraction of the serum occurring with certain t 5 T)es 
of infianunatory and degenerative liver derangements. The 
cephalin flocculation test therefore reflects irritation of hepatic 
cells by disease. It is not dependent upon impairment of a 
liver function, which may become apparent only after exten- 
sive liver damage. 


_ Negative results are usually obtained in obstructive jaun- 
dice, if the test is properly performed, and this forms the basis 
for its appUcation to the differential diagnosis of jaundice 
(Table 2). Of seventy-seven proved cases of common duct 
obstruction studied at the Presbyterian Hospital, seventy gave 
negative results, none were strongly positive; whereas of sixtv 
cases of “catarrhal” jaundice, forty-eight gave strongly posh 
tive results, only four were negative. We have found the 
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cephalin flocculation reaction of definite value in differentiating 
these two common causes of jaundice. 

Certain sources of error should be noted. Cholangitis ac- 
companying obstruction of the bile ducts may cause suffident 
disturbance of the liver parenchyma to give a weakly positive 
test. Some cases of rapidly subsiding hepatitis, though the 
patient is stiU deeply jaundiced, may give negative results. In 
certain diseases, such as virus pneumonias, infectious mono- 
nucleosis, subacute bacterial endocarditis and disseminated 
lupus erythematosus, positive cephalin flocculation reactions 
are obtained frequently; these positive results possibly reflect 
liver damage that may not be obvious ch'nically or even his- 
tologically. 

With regard to technical sources of error, it should be ap- 
predated that cephalins differ in sensitivity. The most satis- 
factory are the cruder preparations which have been “ripened,” 
f.e., darkened by exposure to air and sunlight.'^ Fresh, highly 
purified cephalins form extremely sensitive emulsions suitable 
for detecting very slight liver parenchymal damage but are not 
applicable to differentiating “catarrhal” from obstructive jaun- 
dice. Gross bacterial contamination may cause false positive 
reactions and excessively warm or cold rooms may affect the 
results. 

RESULTS OBTAINED BY COMBINING THE SERUM PHOSPHATASE 
DETERMINATION WITH THE CEPHALIN FLOCCULATION TEST 

An analysis of our cases of obstructive, “catarrhal” and 
hemoI)^c jaundice studied by both methods is given in Table 
3. The last three columns indicate the incidence of diagnostic 
errors incurred by the serum phosphatase determination alone, 
the incidence of errors incurred by the cephalin flocculation 
reaction alone, and the number of times that both methods 
gave misleading results in the same case. Thus far, both tests 
have not been found to be in error in any one case either of 
“catarrhal” jaundice or of jaundice due to demonstrated com- 
mon duct obstruction. Our experience indicates that, in gen- 
eral, (1) the diagnosis of common duct obstruction is highly 
improbable if the serum phosphatase level is deioro 10 Bodan- 
sky units and the cephalin flocculation test is strongly positive; 

(2) the decision to explore icteric patients, based on clinical 
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grounds, is supported by finding a serum phosphatase level 
over 10 Bodansky units associated with a negative cephalin 
flocculation reaction. In e\'aluating our data, however, the fact 
should not be overlooked that a significant proporUon of t^es 
(Table 3) gave results with conflicting diagnostic implications, 
difficult of interpretation. And some particularly complex 
cases are not represented in Table 3 because the cause of jaun- 
dice was not made clear even at operation or autopsy. 

TABLE 3 


Analysis or Cases or OBSTRoern’E Jaundice, *‘Cataeehal’* Jaundice and 
Hemolytic Jaundice Studied by Both Methods (Serum Phosphatase 
Determination and Cephaun Flocculation Test) 
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- c + 4 -+, or 4-4-++ cephalin floccobtion mclron is considered to be in disagreciDent 

wnh the diarnoas ol obslnicthT Jaandice; a tiegative, * err + itactitm is considered to be In dtiarrce- 
iDtnt vith the dn gnosis of “catamul" jaundice. 


In hemolytic jaundice (Table 3), serum phosphatase values 
are consistently within normal limits and the cephalin floccu- 
lation reaction is usually negative. These results are of largely 
academic interest, however, since more specific methods for 
the diagnosis of hemoljdic jaundice are available. 

^e cephalin flocculation test proved useful in differen- 
tiating hepatomegaly due to nonbiliary cirrhosis from hepato- 
megaly due to jatty degeneration, chronic passive congestion 
or metastatic involvement. Strongly positive reactions, usually 
^sociated with definite hyperglobulinemia, were obtained in 
the majority of cases showing acUve hepatic cirrhosis at op- 
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eration or autopsy* (Table 4); whereas most patients with 
fatty, congested or carcinomatous livers gave negative cephalin 
flocculation reactions. The serum phosphatase determination 
sometimes proved useful as a relatively early indicator of 
metastatic involvement of the liver in patients known to have 
carcinoma, and in some cases of liver abscess. The results in 
both groups, however, were erratic (Table 4). In most cases 
of cirrhosis, the serum phosphatase levels were less than 12 
Bodansky units per 100 cc. serum, except when associated 
with marked jaundice or primary liver carcinoma. All our 


TABLE 4 

Analysis of Results in Miscellaneous Disoedeks op the Liver and 
Biliaev Traci 
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Type of Jaundice 
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together with negative cephalin flocctdation reactions were ob- 
tained in some instances, suggesting that icterus was due to 
biliary tract obstruction. In this “obstructive” group, cbarac- 
teristic sjTnptonis, including jaundice, invariably developed 
after the second or third injection of arsenicals. The clinical 
course so strongly suggested common duct obstruction that 
four patients were explored. The common bile duct was found 
to be patent in every instance. Liver biopsies confirmed the 
absence of significant parenchymal damage and disclosed evi- 
dence of injury to the finer biliary radicles, with intrahepatic 
obstruction. The cases in question appear to represent a dis- 
tinct tjT)e of arsphenamine hypersensitivity^® particularly 
afiecting the smaller branches of the biliary tree. Studies now 
in progress indicate that a similar obstructive mechanism may 
operate in the production of jaundice by other drugs. In these 
and in related problems of liver disease, we have found that 
the combined use of the serum phosphatase determination and 
the cephalin flocculation reaction is particularly helpful in dis- 
sociating obstructive from parenchjmal factors. 


SUMMARY 

The available laboratory aids for the differential diagnosis 
of jaundice are classified into two groups: tests for hepatog- 
enous jaundice and tests for obstructive jaundice. The tests 
comprising each group have certain limitations in common 
which are not ob\'iated by reduplication of methods within the 
group. Combining a test for hepatogenous jaundice with one 
for obstructive jaundice partially compensates for these limi- 
tations, at the same time promding reciprocal confirmation of 
the results. We have found that accuracy of differential diag- 
nosis in jaundice is increased by such combined use of com- 
plementary methods. Illustrative data are presented, in which 
the serum phosphatase determination served as an index to 
biliary tract obstruction and the cephalin flocculation reaction 
as a test for liver parenchjmial damage. 
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HISTAMINASE: EXPERIMENTAL AND CLINICAL STUDIES 

There has been renewed interest in the research and clin- 
ical aspects of the substance, histaminase, discovered by Best 
and McHenry^ in 1930. Roth and Horton^ and Baker® have 
reported its usefulness in physical allergy to cold; Foshay and 
Hagebusch^ have discussed its value in serum sickness; Lay- 
man and Gumming® and Forman® have reported its use as a 
valuable adjunct to other therapeutic measures in urticaria and 
angioneurotic edema. In January of this year, Eustis"' re- 
ported four cases of asthma which were treated by histaminase 
with good results. Adelsberger® and Ertl®’ have suggested 
its use in allergic rhinitis, Ertl®’^® advocating it as a nasal 
spray in this disease and in hay fever. In his reports the latter 
was benefited, the former was hot. Blecha“ has used the drug 
with beneficial results in cases of infantile eczema. Such re- 
ports have stimulated new inquires into the properties of his- 
taminase and, chiefly, into the manner in which it acts in aller- 
gic conditions. 

It has long been held by some investigators, notably, 
Dragstedt, Gebauer-Fuelnegg,^’ Bartosch, Feldberg and 
Nagel^* that the combination of antigen and specific antibody 
in the allergic individual results in the release of histamine or 
a histamine-like substance, which is directly responsible for 
most of the allergic manifestations. Karady*® and others have 
tried^ to show this possible relationship experimentally. Ac- 
cordingly, it recently has been hoped by many investiga- 
tors^«- ” that histaminase, a substance apparently enzymic in 
nature^ which specifically inactivates histamine in vitro, might 
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be capable^ of inactivating it in vivo, and thus be instnunentai 
in preventing or relieving allergic phenomena caused by the 
theoretical presence of histamine in the shock organs. 

Dur attention has been focused upon two relatively recent 
reports, by Farmer“'“ and Karady.^ Farmer, elaborating 
the relation between histamine and anaphylaxis, claimed that 
if he sensitized guinea pigs to horse serum and, at the height 
0 / sensitivity two weeks later, started injections of histamine 
for twelve to eighteen days, the isolated uterine horns would 
become relatively refractory to histamine administered in a 
water bath according to the Dale teclmic, Karady^® stated 
that normal guinea pigs, injected with histaminase intra- 
venously, were protected against 4 mg. of histamine injected 
intraperitoneally fifteen minutes later, while the controls died; 
also that egg white sensitized guinea pigs, injected with his- 
taminase intravenously, were protected from anaphylactic 
shock fifteen minutes later, when an anaphylactic dose of egg 
white was injected intra-abdominally. We investigated the 
essential findings of these important reports in the following 
experiments. 

EXPERIMENTAL STUDIES 

Controls. — Thirty male guinea pigs, average weight 200 
to 300 gra., were sensitized to normal horse serum by subcu- 
taneous injections in the abdominal regions of 1 cc. of a 1:10 
dilution of horse serum. Fifteen days later 1 cc. of horse 
serum, in varying dilutions, was injected intrajugularly with- 
out narcosis. 

Table 1 indicates that 1:10 and 1:7.5 dilution approximates 
the minimal lethal dose. A dilution of 1:2 was definitely 
lethal. Although typical anaphylactic convulsions occurred in 
animals at a 1:15 dilution, two animals recovered from con- 
vulsions and survived. In the animals that died, convulsions 
usually began within three minutes and never after nine. 

Histajnine.— Twenty-two male guinea pigs of average 
weight, namely, 200 to 300 gm. were divided into two groups. 

In the first group of nine, each animal was given daily injec- 
tions subcutaneously of histamine in the form of the phosphate 
salt. After seven days all the animals were sensitized with 
1 cc. of a 1:10 dilution of horse serum subcutaneously, and 
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the histamine injections were discontinued. In the second 
group of thirteen, daily injections of histamine were continued 
for fourteen daj's after the sensitization with horse serum. 
The histamine dosage varied in the different animals^ from 
0.002 mg. to 0.5 mg. daily. Fifteen days after the sensitizing 

TABLE 1 


CoKTEOL Gxobp, Hokse Serum Sekstozation, Dn.tmo.s- or AxAPinx.ACnc 
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dose of horse senun, each animal received 1 cc. of horse serum 
intrajugularly. The dilutions that were used varied from 1:2 
to 1:10. 

TABLE 2 


SEtxs-DAY Hisxajusx Groxip. Hor^ Serum Se>{sitization-, Delutiok oj 
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Table 2 shows that practically every animal suffered moder- 
ate or severe dyspnea and slight or severe convulsions — symp- 
toms of shock. In some cases these were delayed in their 
onset for nine or ten minutes. However, of the nine animals 
receivmg an anaphylactic dose of horse serum in a dilution of 
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1.10 or Stronger, only two, or 14 per cent, died, in comparison 
with seventeen deaths, or 74 per cent fatality in the twenty- 
three controls receiving such dilutions. 

Table 3 discloses that when the histamine injections were 
prolonged to twenty-one days, the results were generally better. 
Less symptoms of a severe nature were encountered. The 
deaths numbered two or 15 per cent, again considerably less 
than the controls. 

With a somewhat steplike regularity, the animals which re- 
ceived the greater doses of histamine were tolerant to greater 
doses of horse serum. On a weight basis, 0.002 mg. corres- 
ponds with a O.S-mg. dose for a 62-kg. human — an amount 

TABLE 3 


Twenty-on’e-day Histamine GRonp, Horse Sercu Sensitiiation, DitunoN 
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sufficient to cause marked headache, flushing and fall in blood 
pressure. 

To make sure that the protective qualities of histamine in- 
jections against anaphylactic shock were due to repeated in- 
jections and the inferred building up of a tolerance to the drug, 
three guinea pigs were sensitized to 1 cc. of a 1:10 dilution 
horse serum. Fourteen days later they received a single dose 
of 0.2 mg. of histamine. Twenty-four hours later they re- 
ceived 1 cc. of a 1:2 dilution of horse serum intravenously. 
All the animals promptly developed severe dyspnea and con- 
vulsions, and died. The experiment was repeated in three ani- 
mals with a dose of 0.5 mg. of histamine. They promptly died 
of anaphylactic shock. 
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Five guinea pigs were injected with 0.02 mg. of histamine 
daily for twenty days, and sensitized to horse serum on the 
sixth day. On the twenty-first day one animal was injected 
with 4 mg. of histamine. It developed severe d}^pnea and 
commlsions, and died within ten minutes. Three animals re- 
caved 1 mg. of histamine. Two died from convulsions within 
twenty-five minutes. The third developed severe dyspnea, and 
survived. However, when thirty minutes later an intravenous 
injection of 1 cc. of a 1:5 dilution of horse serum was admin- 
istered, the guinea pig died in anaphj'lactic shock. The fifth 
animal survived the dose of O.S mg. of histamine. Twenty- 
four hours later 1 cc. of a 1:2 dilution of horse serum was 
administered. It developed moderate dj'spnea and slight con- 
imlsions, but survived. 

Comment . — In guinea pigs weighing 200 to 300 gm., in 
which a tolerance to small doses of histamine had been de- 
I'eloped, a single subcutaneous dose of 1 mg. was poorly tol- 
erated, resulting in death in three of four animals. A single 
dose of O.S mg. of histamine was comfortably tolerated by 
guinea pigs of such weight Moderate dyspnea developed after 
such a dose, both in normal guinea pigs and in those in which 
an effort was made to build up a histamine tolerance. It may 
be assumed that the tolerance histamine builds up against 
itself is relatively limited. Since animals sundved shocking 
doses of horse serum, after the tolerance to histamine had been 
developed, the amoimt of histamine released in such animals 
during anaphylaxis — if any — must be slight. 

Histanunase. — Eighteen male guinea pigs of average 
weight, 200 to 300 gm., were sensitized with an injection of 
1 cc. of a 1:10 dilution of horse serum. On the fifteenth day, 
each animal was injected intravenously with 2 units* of his- 
taminase in 2 cc. of diluent. Fifteen minutes, forty-five 
®inutes, twenty-four hours and forty-eight hours later, the 
animals received an intravenous injection of 1 cc. of horse 
serum. 1:2 dilution. Table 4 discloses the results, which show 
clearly that almost all the animals so treated died promndv in 
anaphylactic shock. h > ^ 


of histamlnase is the amount which will detorifv i 
in Iwenp'-four hours, when incubated with it at C. ^ 
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Seven days were allowed to elapse before the anaphylactic 
dose of serum was injected intravenously in three animals, who 
also had been serum-sensitized, and who also had received his- 
taminase on the fifteenth day thereafter, but by the intra- 
abdominal route. They fared much better, two of the three 
surviving. 

These results are just opposite to those Karady^ reported 
with histaminase, using egg white as the antigen. In his series 
the animals were protected from shock. However, our results 
with the seven-day group suggested that perhaps histaminase 
could be of value in vivo, if suffident time were allowed for it 
to be stored in the tissues, particularly the shock organs. Ac- 
table 4 


HisTAirtNASE Group. Horse Sertjm Sensitization, Atteupted Protection 

WITH HlSTAinNASE EROlt ANAPHYLAXIS 
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cordingly, the following esgjeriment to test this new concept 
was devised. 

Sixteen male guinea pigs, average weight 200 to 300 gm., 
were divided into two groups. Each group received subcuta- 
neous injections of histaminase daily, in 0.2 and 2 unit 
strengths, for six days, at which time all animals were sensi- 
tized to horse serum. In one group the histaminase injections 
were stopped. In the other they were continued for fourteen 
days more. In a third group of four animals, sensitization to 
horse serum was effected and then 0.2 units of histaminase was 
injected subcutaneously every other day for six doses. 

The results in Table 5 show the apparent protective value 
of histaminase injections against anaphylacU'c shock. 

Of seventeen animals, two died from anaphylaxis — approxi- 
mately 12 per cent. This was much less than the control group 
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of 74 per cent. The animals suffered l^s dyspnea, twitchings 
and severe convulsions than the histamine-treated group. 

In all our experiments, we were acting upon the assump- 
tion, true or false, that histamine was the substance released 
during anaphylaxis, and was responsible for, the S 3 Tnptoms pro- 
duced. Theorizing that a tolerance to this drug could be built 
up in the shock organs by successive injections, and anaphyl- 
axis thereby prevented, we performed the experiments reported 
above. Furthermore, we assumed that histaminase, which de- 
toxifies histamine in the test tube, may also be capable of doing 
so in the body. The results of our experiments suggested that. 


TABLE 5 
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BV Daily IsTEcnoN's 
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if the substance is given a chance to become stored in the 
body—presumably in the shock organs— it will protect against 
anaphylaxis. 

Karady^ has reported that histaminase intravenously pro- 
tects against both histamine shock and anaphylactic shock. 

e mjected two guinea pigs with two units of histaminase in- 
ravenously. Fifteen minutes later 1 mg. of histamine was 
Wed m^a-abdominally. Both animals died from histamine 

Suiuea pigs were then sen- 
Sh V? Fourteen days later each was injected 

in 2 umts of histaminase intravenously. Fifteen minutes 
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later, 0.5 mg. of histamine was injected intra-abdominally. 
Normally, this dose is not fatal to guinea pigs. Within fifteen 
minutes, moderate dyspnea began, lasting for several hours. 
Twenty-four hours later 1 cc. of a 1 : 2 dilution of horse serum 
was injected intravenously. All animals died promptly of 
anaphylactic shock. 

Four guinea pigs were sensitized to horse serum. At the 
same time, subcutaneous injections of histaminase in 0.2-unit 
doses were administered, six injections, every other day, total- 
ing 1.2 units. On the fourteenth day 1 mg. of histamine was 
injected intra-abdominally. In two animals nothing happened. 
A third developed moderate dyspnea after twenty minutes, but 
survived. The fourth developed severe dyspnea after twenty- 
seven minutes and died in convulsions in thirty-five minutes. 
The injections of histaminase over fourteen days apppeared 
to protect three out of four animals against histamine shock. 
In the four controls, three died immediately from a single in- 
jection of 1 mg. of histamine. 

The three guinea pigs who survived the above experiment 
received an intravenous injection of 1 cc. of a 1:2 dilution of 
horse serum twenty-four hours after the histamine injection. 
All three animals promptly developed anaphylactic shock and 
died in convulsions. It will be noted in Table 5 that, of four 
animals similarly treated but who had been spared the his- 
tamine injection, three failed to develop anaphylactic shock. 
The apparent conclusion, that the histaminase was used up 
in detoxifying the histamine and thus was not available to pro- 
tect against anaphylaxis, requires further investigation. 

Discussion of ExperimentaJ Work. — It would appear 
that histamine and histaminase are capable of protecting 
against anaphylactic shock in guinea pigs. Histamine injec- 
tions apparently build up a tolerance on the part of the or- 
ganism to histamine. This tolerance renders the shock organs 
refractory to histamine, the substance that has been presumed 
by many investigators’**' to be released during anaphyl- 
axis. However, the tolerance is limited. 

It appears from our experiments that histaminase protects 
against anaphylaxis and histamine shock in guinea pigs. 
Furthermore, very little histaminase is required for this pur- 
pose. Best and McHenry* found that histaminase takes 
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twenty-four hours to detoxify histamine in a test tube. Froin 
our work it could be argued that histaminase was capable of 
acting at once in the guinea pig. 

However, our clinical experience tells a different storj'. 


CUItlCAL EXPERIENCE 

In twelve cases of asthma, four of vasomotor rhinitis and 
four of urticaria, enteric-coated tablets of histaminase were 
prescribed. 

In all the cases a detailed history was taken and careful 
ph3^cal examination performed. The patients were subjected 
to a thorough allergic investigation. Skin tests, a;-rays of chest 
and sinuses, blood and other laboratory data were secured. 
Most of the cases were of long duration and had received 
previous treatment, generally with a measure of relief. There 
were ei^t males and twelve females. With the exception of 
one child, all were adults. All were members of the white race. 
One experienced a gastro-intestinal upset after two doses of 
IS units each. 

These patients were requested to keep an accurate and 
complete record of their symptoms and to note daily whether 
or not any improvement was observed. The group was very 
cooperative. All were eager to obtain relief and, if anjdhing, 
might have been more apt to exaggerate the good results rather 
than the bad. 

Bronchial Asthma. — Contrary to reports in the literature, 
our clinical results with the oral administration of histaminase 
in bronchial asthma were sadly disappointing. We append, 
herewith, a brief protocol of the indmdual cases; 


Case I. — St white, male, aged thirty-one. Bronchial asthma for two 
and a half years with two or three attacks weekly. By intracutaneons tests 
he was found markedly positis’e to sweet potato and iocolate, and moder- 
ately positive to house dust, asparagus, peaches, ragweed and yeasL The 
attacks were perennial. Partial relief was obtained by use of ephedrine and 
wetk^ immunizing injections of house dust and yeast. Nevertheless, a severe 
co^, mild dj-spnea and wheezing were present at aH times. Five units of 
nhtarninase were pven tLd. for two wtiks, without relief. The dose was 
tnen Incrrased to 10 units tid. for three weeks, with no relief. The dose 
^ now incre^ to 30 units tid. for two more weeks, with no relief The 
whtezmg, cough and heavy breathing stfll persisted. 


, ^ white, male, aged seven. 

Asthma for sa years with attada once weekly. 


Son of previous patient 
Skin tests disclosed a mod- 
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uate ruction to dust, tomato, rice, fish glue, pyrethrum, Hormodendron and 
PeiUcimum. Restriction of diet, in addition to dust and vaccine injections, 
rendered conriderable relief from acute attacks, although the wheezing and 
heavy breathing still occurred on occasions, the attacks taking place about 
once ev^ two months. Histaminase w-as prescribed, 10 units t j.d. for two 
weeks, but gave no relief, the wheezing continuing. Twenty units tj.d. ap- 
^ared to help somewhat during the third week, the wheezing disappearing. 
However, during the fourth and fifth weeks the wheezing and dyspnea were 
no better. An upper respiratory Infection during the fifth week predpitafed 
an asthmatic attack, despite the use of histaminase, 

Oaso m. — ^N. R., white, female, aged twenty-four. Asthmatic attacks for 
five years occurring approrimately every two to three days. Adrenalin was 
usually required for relief. The skin was only sh’ghtly sensitive to dust and 
lemon. An eosinophilia of 16 per cent was present. Considerable expectora- 
tion was raised daily. Patient improved upon the administration of an 
autogenous vaedne. Although attaclu continued, they were not as severe or 
as long In duration. Histaminase was prescribe, S units ti.d. Slight im- 
provement occurred during the first two weeks, but it was not very marked. 
Fifteen units of histaminase tJ.d. then were given for three weeks. During 
this time two attacks occurred. Finally, 30 units tJ.d. were given for another 
two weeks. No Improvement was noted. 

Case IV. — R. E., white, female, aged forty-five. Asthmatic attacks for 
fifteen years, occurring about once every week. Intradcrmal skin tests showed 
a marked reaction to house dust, horse epithelium, and goat epithelium, and 
a moderate reaction to orris root, white potato, chicken, cabbage and tobacco. 
Dust and vaccine injections had reduced the frequency of attacks. Wheezing 
and dyspnea and occasional milder asthmatic attacks persisted. Five units of 
histaminase were prescribed for three weeks and at first the patient thought 
it helped, because the attacks had become less severe. Histaminase, at 5-unit 
dosage tj.d,, was continued for another three weeks. During these three 
weeks the patient had numerous attacks. The histaminase was increased to 
30 units t.i.d. There was no change in the symptomatology. It anything, 
the patient was worse while taking the histaminase. 

Case V. — J. F., white, female, aged sixty. Severe asthmatic attacks for 
three years. Skin tests disclosed moderate reactions to dust and duck. There 
xvas a 4 per cent eosinophilia. Potassium iodide gave this patient considerable 
relief. Dust and vaccine injections did not augment this much. Bronchial rales, 
with occasional dyspnea and wheezing, continued. Damp and rainy weather 
occasionally precipitated an acute sinusitis and an attack of asthma. His- 
taminase, 5 units tid., was prescribed. For two weeks the patient thought 
that she felt better. The dosage was increased to IS units ti.d, for four 
weeks. The patient began to wheeze and the occasional attacks returned. 

The dosage was increased to 30 units tJ.d. for the next two weeks, but the 
patient still obtained no relief from dyspnea, wheezing or the acute attacks. 

Oaao VL— J. A., white, male, aged sixty. Asthmatic attacks for eleven 
years, several times a week, requiring h>-podennic injections of epinephrine 
for relief. All skin tests xvere ncgatlx’c. No focus of infection was discov- 
ered. Ail laboratory tests were negative. The padent was apparently in 
excellent ph)'sical condition with the exception of asthma. All known thcr- 
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ipeutic measures were tried without success, 
prescribed for four weekSi but do change in 


Histaminase, IS units ti.d., was 
the condition was noted. 


Case VIL-A. C.. white, male, aged twenty-eight Has ^ffemd from 
frequent attacks of asthma for skteen years. His sldn tests showed a s^ 
ativity to house dust, beef, coffee, timothy and ragweed. The attocks ww 
ptrennhi. Some rdief was obtained from dust and ragweed mje^ons, but 
wheenng and occasional attacks persisted. Histaminase in iS-umt doses U.d. 
was tried for four weeks. No r^ef whatsoever was obtained. 


Case VHL— A. B., white, female, aged twenty-eight. Asthma for one 
year without any preWous treatment. Skin tests disclosed marked reactions 
to horse epithelium and codfish, and moderate reactions to house dust, lemon, 
shrimp and chicken. Histaminase in iS-unlt doses tid. was girmn for four 
weeks without any relief. 

Case rs.— H. B., white, male, aged fifty-four. Bronchial asthma and 
emphysema. TTas infected sinuses. Skin tests negative. Blood eosinophilia 
6 per cent. Sputum esanunation discloses hemoljdic Staphylococcus aureus. 
Histaminase, IS units tJ.dL, was prescribed for six weeks, with no benefit 
whatsoever. 


Case X — J. Wt white, female, aged thirty-two. Bronchial as thma for 
the past seven years. Attacks occurred on the asmrage of four or five times 
a week requiring epinephrine hj-podennicaliy. The patient was senative to 
dost and feathers. Both antrums were infected. The patient was free from 
attacks in Arijona; she had just returned and asthsaatic attacks were as fre- 
quent as before when histaminase, IS units tXd., was prescribed. The dose 
was increased to 30 units Ud. after second week for four additional weeks. 
No relief from severity, duration or frequencj- of attacks was obtained. 


Case XL — ^D, B., male, aged fifty. Asthma for over twenty years. Tested 
toUadtimally on several occasions but all tests were negative. The patient 
had undergone anus surgery three years ago. He has been receiving vaccine 
^tments for the past two years but stifi wheezes and has considerable 
d^nea. Epinephrine, orally and hypodermically, has been necessary at least 
two or three times weekly. Histaminase, 30 units tid., was prescribed for 
M weeks, but there was no relief from symptoms. The patient still has to 
msort to epinephrine injections. 


. R-) female, aged thirty-six. Bronchial asthma for seven 

ri!rht',„hr saraHve to ragweed and dust, and has an infected 

the two or three times weekly throughout 

heaefirLm 

laminaif is inoculations but still has weekly attacks. His- 

on the prescribed for six weeks, but had no influence 

the atucks, wUch sUfl occurred as often and as severely as before. 

The results in our cases of vaso- 
otor rhinitis likewise were poor: 

®sed tl^-six, school teacher. Vaso- 
ovtr twelve years. The patient is sensitive to timothy and 



86o 


D. EDWARD FRANK, M. COLEMAN HARRIS 


dust, with symptoms persisting throughout the year. Histaininase, IS units 
tid., was prescribed. Marked relief was obtained, but this cannot be as- 
cribed to the histaminase since this patient also began to receive timothy and 
autogenous dust inoculations at the same time. 


Oase RLV . — G., white, male, aged twenty-one. Vasomotor rhinitis for 
ten years. Within the past two years the patient has had a turbtoectomy, 
polypiectomy and radical antrum operation performed, without any relief. 
Skin tests disclose a moderate reaction to house dust, sweet potato and rice. 
Patient was placed on histaminase, 15 um'ts Li.d., for one week, without re- 
lief. For the second week the dose was increased to 30 units tiA., and the 
patient thought he felt some relief during the day but none at night. During 
the third week, however, he felt quite certain he was obtaining no relief what- 
soever. Histaminase was discontinued, , 

Oass XV. — A. L., white, female, aged twenty-six. Vasomotor rhinitis for 
the past six or seven years. Skin tests negative. Ten jier cent eosinophilia 
present, A nasal smear disclosed numerous clumps of eosinophils. Histaminase 
was prescribed, but IS units ti.d. for two weeks gave no relief. The dosage 
was inaeased to 30 units tiA. No relief was obtained after four weeks’ 
additional treatment 

Oaae XVL — L. B., white, male, aged forty, jeweler. Vasomotor rhinitis 
for past ten or twelve years. All skin tests were negative with exception of 
dust. Histaminase was prescribed, 10 units tJA., for two weeks, then in- 
creased to IS units for three weeks more. No reh'ef from symptoms was 
obtained. 

Urticaria. — The results in urticaria were not encouraging: 

Case XVH.— R. C., white, female, aged twenty-four. Attacks of urticaria 
following ingestion of fish. His tamin ase, IS units tJA., was prescribed im- 
mediately upon onset of symptoms, and the lesions disappeared within three 
days. It should be noted that this may have occurred without the adminis- 
tration of the histaminase, since the disturbing allergen was known and was 
immediately withdrawn from the patient’s diet upon the onset of symptoms. 

Oase XVnX— H. W., female, aged foi^-four. Angioneurotic edema of 
unknown origin. AU skin tests were negative, and elimination diets were of 
no avail. The attacks occurred almost daily, affecting the Ups and eyes. 
Histaminase, IS unlU tj.d., was prescribed for six weeks. No reUef what- 
soever was obtained. 

Oase xrs.— B. D, white, female, aged thirty-ei^t. Frequent attacks of 
angioneurotic edema for over a year. The usual sites of election were e 
eyes, lips and tongue. For the past Uiree months, the tongue had ^ 
swelling two or three rimes a week. Physical examination and aU laboratoo' 
tests were negative. No foci of infection were found. Intradennai skin tests 
were negative. Six per cent eosinophilia was present. HistamfnaM was pre- 
scribed, IS units tj.d., for two weeks, iuCTeased to 30 units tJ.d. for tne 
succeeding three weeks. No reUef was obtained. 
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Cm# SX— H. L., white, female, aged twenty-four. XJrttoria for three 
weets, with no due as to cause. Skin tests were negaUve. Histanamase was 
prescribed, IS units tld. After two doses the paUent experienced a severe 
gastro-intestinai upset. The htstamtnase was discontinued. 


OoEament. — ^There may be a number of reasons "why our 
clinical results with histaminase were so poor. 

We might very easily, on the basis of the successful pre- 
vention of anaphylaxis in guinea pigs by histaminase admin- 
istered by the parenteral route, attribute our failure in humans 
to the difference in the method of administration. There are 
instances in medicine in which drugs, effective by the paren- 
teral route, are ineffective by the enteral route. Perhaps the 
enteric coating of the histaminase tablets was digested or dis- 
solved off within the gastro-intestinal tract, following which 
that part of the material which was protein in nature may have 
undergone dismtegration in the process of digestion. Then, 
too, the enteric coating may have resisted all solution and thus 
prevented absorption of the histaminase. Thirdly, the material 
—if absorbed at aU — ^may have been absorbed in insufficient 
quantity to be of any value, A fourth explanation may be 
that the substance, though completely absorbed, was excreted 
too rapidly. Finally, despite the claims of some investigators, 
histamine may not be the cause of allergic phenomena in 
humans, and therefore its detoxification by histaminase is of 
no significance. 

For our part, it is sufficient to note that in twenty allergic 
mdiriduals the results were extremely poor. In fact, in only 
one case — that of an urticaria caused by the indigestion of 
fish ^was there complete relief. Even here there is a strong 
probability that the urticaria would have cleared up simply by 
eliminating the offending Eillergen. 


CONCLUSIONS 


1. Experimentally, the administration of histaminase ap- 
peared to protect guinea pigs against anaphylaxis and his- 
tamine shock. 


2. Clinically, the oral administration of histaminase was of 
no x'alue in treating twenty cases of bronchial asthma, vaso- 
niotor rhinitis and urticaria. 
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diverticulum, Jan., 263 
elusive (Huimer) ulcer, Jan., 265 
injuries, March, 380 
neck, fibrosis, Jan., 257 
tumors, Jan., 268 
Blood disorders in infaum'- and child- 
hood, diagnosis and treatment, 
Afoy, 659 

di'Ecrasias, fever in, Jan., 295 
roentgen diagnosis. May, 669 
occult, benzidine test, March, 562 
reactions from sulfonamides, bone 
marrow examination by sternal 
puncture in, Afay, 663 
serum, phosphatase determination, 
in differential diagnosis of 
jaundice, Afoy, 841, 844 
sodium concentration, in Addi- 
son’s disease. May, 798 
Bone marrow examination by sternal 
puncture. May, 663 
Bones, pain in, Jan., 63 
Brain, congenital deJfects, con\’ulsiQns 
in, March, 509 
injuries, March, 393 
by shock treatment in psj'choses, 
Afoy, 741 

tumors, head pain from, Jan., 4, 12 
Braxton Hicks %'erslon in placenta 
praevia. May, 653 

863 
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Breast, abscess, roentgen treatment, 
Mav, 643 

Breech delivery, Jatt., 271 
extraction, Jan., 271 
Brewer’s yeast in pregnancy, May, 621 
Bronchoscopic drainage in pulmonary 
abscess, March, SS3 
Bums of eye, March, 370 
Bursitis, Jan., 65 


Cachexia nervosa. May, 7SS 
Calcaneus, epiphysitis, Jan., 106 
Calciferol in pregnancy. May, 622 
Caldum gluconate in cancer, Jan., 
128 

Calculi, vesical, Jan., 263 
Carbon monoxide poisoning, MarcJi, 
437 

Carcinoma, fever in, Jan., 296 
pain in, control, Jan., 117 
Carotene in pregnancy. May, 623 
Caruncle of urethra, Jan., 255 
Causal^, Jan., 67 
Cephalin flocculation reaction in dif- 
ferential diagnosis of jaundice. May, 
843, 844 

Cerebral defects, congenital, convul- 
sions in, March, 509 
poisonings in infants and children, 
March, SOS 

sinus thrombosis, March, 500 
Cervical rib, Jan., 60 
vertebrae, disease, head pain from, 
Jan., 7, 13 

Cesarean section in breech presenta- 
tion, Jan., 284 

in placenta praevia, May, 654 
Cevitamic acid in feeding of newborn. 
May, 626 

Chancroid, laboratory diagnosis. May, 
835 

sulfanilamide in, March, 459 
Chemotherapy in otitis media. May, 
697 

in pneumococcus pneumonia, Jan., 
205 

in puerperal infections, May, 637 
uses and abuses of, March, 453 
Chest, diseases, abdominal pain in, 
Jan., 29 

injuries, March, 373 
lesions, roentgen diagnosis, medico- 
legal aspects, March, 341 
Chickenpox convalescent serum, Jan., 
234 

Chloroform anesthesia, March, 587 

Choriomeningitis, lymphocytic, 3fflrch, 

497 

Circulatory sj'Stem, pain arising in, , 
Jan., 77 1 


Clinical laboratories, relation to prac- 
ticing physician. May, 823 
Cobra venom in cancer, Jan., 118 
Cocaine addiction, psychosis due to, 
May, 720 

and opiate addiction. May, 721 
Cod liver oil in pregnaniw. May, 622 
Colds, common, Jan., 195 
Colon bacillus infection, puerperal. 
May, 634 

Colon, diseases, pain in, Jan., 22 
Commitment proceedings in insanity, 
March, 321 

Complement fixation tests in syphilis. 
May, 829, 832 

Concussion of brain, March, 394, 398 
Contracts, making, competency of 
individual, Mar^, 326 
Convalescent serum in poliomyelitis. 
May, 688 

its application in medicine, Jan., 
219 

Convulsions in infancy and childhood, 
March, 485 

Cooley’s anemia, roentgen diagnosis. 
May, 671 

target cell in. May, 673 
Cordotomy in cancer, Jan., 125 
Coronary artery, disease, Jan., PS 
syphilis of. May, 789 
thrombosis, abdominal pain in, 
Jan., 29 
Cough, treatment, Jan., 200 
Court, doctor as ■witness in, March, 
303, 434 

Criminal responsibility, insanity and, 
March, 313 

Cysts of urethra, Jan., 248 


Death by ■violence, March, 423 
circumstances of, March, 429 
determination of, March, 426 
duration of, March, 428 
Delirium, alcoholic, chronic, May, 716 
tremens, Afoy, 715 
Dementia paralytica, Afoy, 729 
praecox. May, 710 
shock therapy. May, 735 
Dermatitis, Jan., 181 
atopic, Jan., 185; March, 538 
mycoticj Jan., 188 
occupational, Jan., 183 
Desoxi'corticosterone acetate in Ad- 
dison's disease. May, 797, 799 
Diathermy, short wave, Afoy, 815 
Diet in hypertension, Jon., 136 
in prevention of colds, Jan., 202 
ps>’choses and, Afoy, 742 
Diplegia, spastic, March, 510 
Diverticulum of bladder, Jan., 2W 
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Diverticnium of urethra, Jan., 251^ 
Dream state, postepileptic. May, i29 
Drug psj-choses, Afo^', V_17_ 

Duodenum, diseases, pain in, Jan., 18 
Dj-smenorrhea, Jon., 52 

Eardrum, indsion. May, 695 


Feet, painful, Jan., 103 _ _ 
spreading, with arthritis, J“”-' 
Fertiliti', \ntamins and. May, 616 
Fever, convulsions of, March, 493 
obscure origin, diagnosis and treat- 
ment, Jan., 287 
therapy. May, 818 ^ 
in syphilis. May, /SO 


EpAKUKua, iniasiuii, juio.r, -'-It J. 

Eczema, atopic, Jan., 185; March, S3S Fibromyoma of uterus, Jan-< j° 

T~*ft •/«1 «n4-ArC^«rtO I 


in adults, Jan., 181 
in infants and children, Jan., 184 
Edema, angioneurotic, March, 537 
cerebral, March, 395, 399 
Electro-shock treatment of psychoses, 
ifoy, 739 

Electrotherapy, May, 818 
Embolism, pulmonarj', pain of, Jan., 
82 

Emmenin, Jan., 166 
Emphi-sema of lungs, traumatic, 
March, 375 

Encephalitis, March, 497 
postinfection, March, 498 
StrOmpell-Marie, March, 501 
Encephalomelalgia, Jan., 78 
Encephalofiath}', lead, March, SOS 
Endocarditis, subacute, fever in, Jan., 
293 _ 

Endocrine therapy in gynecologic dis- 
orders, Jan., 15 s' 
in psj’choses, Afay, 742 
in women, May, 607 
Epileps)’, Afarcfi, 511 
Epileptic equivalent, Afav, 729 
furor, Afoy, 729 
psychoses. May, 728 
Epiphj-seal sgiaration, Jan., 63 
Epiphysitis of calcanei. Jan., 106 
Ergc»terol in pregnancj'. May, 622 
^|4>clas, sulfanilamide in, March, 


Fibrosis, myocardial, interstitial. May, 
794 

of bladder neck, Jan., 257 
First aid in industrial injuries, March, 
365 

Fluoroscopy, dangm^, March, 345 
Food allergy, limitations of, March, 
529 

Forceps, Wllett’s, May, 652 
Foreign bodies in eye, March, 371 
Fractures of skuU, Aforch, 392, _ 398 
roentgen e.vamination, medicolegal 
aspects, March, 335, 337 
Frei test, Afoy, 835 
Freiberg’s disease, Jon., 104 
Fusion in joint injuries, Jan., 75 


Erythroblastic anemia, roentgen diag- 
nosis. Afoy, 671 

Esophagus, pain from, Jan., 17 
Estradiol, Jan., 163 
Estn'ol, Jan., 166 

E’trogen therapy. Jan., 155, 157 
Afoy, 610 

in mfflopause. May, 610 
Estrone, Jan., 162 
Ether anesthesia. March, 584 
Enpal anesthesia, March, 588 

testimony, March, 310, 315, 

E^-ntmne pregnancy, Jan., 41 
Eye. foreign bodies in, March, 371 
“Junes, in industry, March, 370 

EAScms. Jan., 68 

teces, esamination, Aforch, 562 

VOL. I5_js 


Gali-dladder disease, pain in, Jan., 
23 

Galvanic current, use of. May, 818 
Gas bacillus infection, puerperal, Afoy, 
634 

gangrene, chemotherapy, March, 
382, 385, 4(» 

Gas-savmg desdces, dangers, March;, 
442 

Gastric e.vamination, technic, March, 
559 

Gastrointestinal allergy^, March, 540 
tract pain, Jan., 16 
Gastroscopy, March, 568 
General paresis. May, 729 
Genitourinary tract, injuries, March, 
378 

pain, Jan., 24 

Glomerulonephritis, acute, Jan., 169 
nephrotic syndrome, Jan., 173 
Gonadotropic substances, Jan., 156. 
157, 165 

use in femal^ May, 612 
Gonococcal infections, puerperal. Afar. 

638,640 V . u. 

Gonococcus, culture, identification. 
Afoy, 833 

staining, Afor, 833 

Gonorrhea, infantile, estrogen ther- 
apy, Afay, 610 

laboratory diagnosis, Afoy, 833 
EUlfapyTidine and sulfatniazole in 
Aforch, 470 

) Gonorrheal salpingitis, Jon., 39 
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Gout, Jan., 69 
Growth hormones, May, 612 
Gumma of myocardium, May, 793 
Gynecology, endocrine therapy in. 
Jan., 155; May, 607 


Hallucinosis, alcoholic, acute. May, 
716 


• Hay fever, perennial, Marc//, 537 
Head injuries, Marc//, 367, 392, 393 
pain, differential diagnosis and 
treatment, Jan., 3 
Headache, Horton's, Jan., 78 
in brain tumor, Jan., 4 
in cervical vertebral disease, Jan.. 
7,13 

indurative, Jan., 7, 12 
migrainous, Jan., 9, 12; Marc/t, 539 
neurotic, Jan., 10, 13 
nodular, Jan., 7, 12 
Heart disease, rheumatic, Jan., 88 

sulfanilamide in, prophylactic. 
Marc//, 473 
syphilitic, Jan., 91 
muscle disease, Jan., 98 
pain, relief of, Jan., 87 
syphilis. May, 789 

Heat-regulatory mechanism, disor- 
ders of, fever in, Jan., 296 
Heel, painful, Jan., 68 j 

Hematoma, subdural, March, 369, 498 1 
Hemolytic anemia, roentgen diagno- 
sis, May, 671 

sternal aspiration in. May, 669 
jaundice, roentgen diagnosis. May, 
671 

Hemorrhage, first aid, March, 365 
intracranial, March, 395, 400 
of newborn, March, 486 
subarachnoid, March, 499 
Hemorrhagic disease of newborn, 
vitamin K in. May, 619, 661 
Hemothorax, traumatic, March, 375 
Heroin addiction, psychosis due to. 
May, 719 

Herpes simplex, Jan., 190 
zoster, Jon., 190 
Hibernation in cancer, Jan., 127 
Histaminase, experimental and clin- 
ical studies. May, 849 
Histamine, experimental studies. May, 
850 

Hodgkin’s disease, fever in, Jan., 295 
sternal aspiration in. May, 669 
Homicide by violence, March, 423 
Hormone therapy. See Endocrine 
therapy. 

Horton’s headache, Jan., 78 
Hunner’s ulcer, Jan., 265 
Hydrocephalus, March, SIO 


Hyperpyrexia. See Fever therapy. 
Hypertension, emotional factor, Jan., 
144 

treatment, Jan., 129 
Hypoglycemia of infants and children, 
March, 504 

of newborn, March, 491 


Icterus gravis neonatorum, March, 
492 

Ileum, diseases, pain in, Jan., 19, 20 
Impetigo, Jan,, 189 
Incompetency proceedings, March, 
321 

Industrial hazards, March, 358 
injuries, March, 365 
medicine, symposium on, March, 
303 

poisons, March, 359 
Infantile paralysis. See Po/iotnyeHtis. 
Infants, blood disorders in. May, 659 
Injuries, industrial, March, 365 
unconsciousness in, care of patient, 
March, 389 
Insanity, medicolegal aspects, March, 
313 

Insulin shock therapy of psiohoscs, 
May, 736 

Intervertebral disk, protruded, Jon., 
61, 70 

Intestinal pain, Jan., 19 
parasito, fever from, Jan.. 294 
Intracranial hemorrhage, March, 395, 
400 

of newborn, March, 486 
infections in infants and children, 
March, 494 

lesions, traumatic, March, 393 
vascular disease in children, March, 
498 

Intravenous drip, arscnicals by, in 
syphilis. May, 780, 781 
Involution melancholia. May, 723 
Ito-Reenstierna intradermal test for 
chancroid. May, 835 


Jaundice, differential diapiosis by 
combined serum phosphatase de- 
termination and cephalin floccu- 
lation test. May. 837 
hemolytic, roentgen diagnosis. May, 
671 

laboratory' procedures employed in. 
May, 837, 839 

Jejunum, pain from, Jan., 19 

Joints, injuries, March, 385 

pain in, Jan., 63 . 

Jury, doctor as wntness before, March. 
303, 434 
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KID^■ET, diseases, pain in, Jan., 24 
injuries, March, 378 
Korjabjff’s psj-chosis. May, 716 


Laboratories, clinical, relation to the 
practicing phj’sidan, May, 823 
Laceraticms of eye, March, 372 
of scalp, March, 398 
Lactation, t-itamins and. May, 625 
Lead encephalopathy, March, 505 
Legal medidne, sjunposium on, March, 
303 

Leukemia, roentgen diagnosis. May, 
669 

Ligaments of back, pain from, Jan., 73 
lipoid metabolism, diseases, sternal 
aspiration in, May, 669 
Lh’er, diseases, pain in, Jan., 23 
functional tests, practical applica- 
tion, March, S9i 

Lf^Jreqnency currents, use of. May, 

Lumbar puncture in cerebral edema, 
March, Z99 

in poliomyelitis, May, 690 
Lung, abscess, diagnosis and treat- 
ment, March, 545 

diseases, roentgen diagnosis, medi- 
. cole^ aspects, March, 342 
mfarcbon, midominal pain in, Jan,, 
29 

injuries, March, 373 
Lymphogranuloma inguinale, Frei 
test. May, 836 
sulfanilamide in, March, 462 
Lyraphopathia venereum, Frei test, 
may, 836 


hl^lc-DEPRBssivE psychosis. May, 

Maphar^ in sy’philis. May, 777 
mtravenous drip, Afoy, 781 

72 ^ 2 ^'^°"’ 

Measles convalescent serum, in pro- 
, phylasds, Jan., 230 
? t^lment, Jan., 232 

"y®Posium on, 

^'’olution, Afoy, 723 

in placenta 

Afoy, 651 

PneiMococcal, iJarch, 495 
^apyridine in, March, 469 
streptococcal, March, 496 


Menin^'tis, streptococcal, sulfanila- 
mide in, March, 457 
tuberculous, March, 496 
Meningococcal infections, sulfanilam- 
ide in, March, 459 
Meningo-encephalitides, March, 497 
Menopause, ^rogen tierapy. May, 
610 

Menorrhagia, thyroid therapy, Ifoy, 
609 

Mental disease, May, 703 

medicolegal aspects, March, 313 
disorders follouing injury, March, 
323 

in adolescents, March,_ 515 _ 
symptoms, and organic diseas e, 
Afoy, 742 

Mercury ingestion, suidde from, 
March, 403 

treatment, March, 407 
Mesenteric vascular occlusion, ab- 
dominal pain in, Jan., 26 
Metabolic rate, low, in cachexia 
nervosa, May, 769 
Metatarsal bones, short, Jan., 109 
Metatarsophalangeal arthritis, Jan., 
108 

Methyl testosterone, Jan., 159 
Metrazol in schizophrenia, Afoy, 736 
Metreurysis in placenta praevia. May, 
652 

Metrorrhagia, thyroid therapy, Afoy, 
609 

Microcephaly, March, 510 
Migraine, Jan., 9, 12; March, 539 
Mononucleosis, subacute, fever in, 
Jan., 294 

Morphine addiction, psychosis due to, 
Afoy. 719 

Mumps conealescent serum, in pre- 
vention, Jan., 233 
in treatment, Jan., 234 
Muscles, pain in, Jan., 63 
Mycotic dermatitis, Jan., 188 
Myocardial fibrosis, interstitial, Afoy, 

Myocardium, syphilis, Afoy, 792 
Myringotomy, Afoy, 695 


Narcotic addiction, psychoses due to, 
Afoy, 729 

Nasopharynx, chemicals to, for pre- 
vention of poliomyelitis, Afoy, 687 
Neoarsphenaraine in pulmonary ab- 
scess, March, 550 

in syphilis, by intravenous drip. 
Afoy, 780 

Neom-ontosil, March, 471 
Nephritis, acute, convulsions in 
March, 502 
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Nephritis, treatment, Jan., 169 
Nephrosis, Jan., 173 
Nerves, lesions, pain from, Jan., SS 
Neuralgia, headache from, Jan., 7 
Neuritis, avitaminotic, Jan., 58 
from focal infection, Jon., 59 
postherpetic, Jan., 57 
Neurofibroma, peripheral, pain from, 
Jan., 59 

Neuroses, post-traumatic, March, 323 
Neurotic headache, Jan., 10, 13 
Newborn, convulsions of, March, 486 
hemorrhagic disease, vitamin K in, 
May, 619, 661 

vitamin requirements. May, 625 
Nitrogen treatment of psychoses, 
Afojr, 738 

Nitrous oxide-oxygen anesthesia, 
March, 587 


Occupational dermatitis, Jan., 183 
diseases, medical aspects, March, 
357 

_ medicolegal aspects, March, 347 
Opiate and cocaine addiction, com- 
bined, iUoy, 721 
Opiates in cancer, Jan., 118 
Orr's treatment of wounds, March, 383 
Otitis media. May, 693 

acute catarrhal. May, 693 
acute purulent. May, 695 
chemotherapy. May, 697 
chronic purulent, M^ay, 699 
prevention. May, 693 
subacute, May, 694 
traumatic, Afay, 694 
Ovary, diseases, abdominal pain in, 
Jan., 28 

tumors, Jan., 46 


PACHYirENiNCms hemorrhagica in- 
terna, March, 498 
Pain, abdominal, Jan., 15 
arising from female pelvis, Jan., 35 
from lesions of nerves and spinal 
cord, Jan., 55 
cardiaiL Jan., 87 
gastro-intestinal tract, Jon., 16 
genito-urinary tract, Jan., 24 
head, Jan., 3 
in cancer, Jan., 115 
in circulatory disease, Jan., 77 
in muscles, bones and joints, Jan., 
63 

liver and biliary tract, Jan., 23 
pancreas, Jan,, 26 
renal, Jan., 24 
symposium on, Jan., 1 
Painful feet, Jan., 103 


Painful heel, Jan., 68 
Pancreas, diseases, pain in, Jan., 26 
Paralysis in poliomyelitis. May, 683 
mfantile. See Poliomyelitis. 
Paranoia, alcoholic, May, 715 
Paranoid, alcoholic, chronic. May, 717 
schizophrenia. May, 711, 712 
Paresis, general, May, 729 
Pelvic inflammatory disease, acute, 
Jan., 37 

chronic, Jan., 38 
tumors, Jan., 45 

Pelvis, female, pain arising from, 
Jan., 35 

Pentothal anesthesia, March, 588 
Peptic ulcer, pain in, Jan., 17 
Pemrteritis nodosa, abdominal pain 
in, Jan., 27 
Perivascular drainage in poliomyelitis, 
May, 689 

Personality, psychopathic, May, 732 
Pertussis. See Whooping cough. 
Petechial hemorrhages, March, 396, 
401 

Phosphatase, serum, in differential 
diagnosis of jaundice. May, 841, 844 
Physical status, psychoses and, May, 
705 

therapy in general practice, March, 
479 

recent advances. May, 815 
Physiological treatment of psychoses, 
May, 735 

Pituitary gland, teratoma, Jon., 153 
growth hormones. May, 612 
Pityriasis rosea, Jan., 191 
Placenta praevia, management, May, 
649 

Pneumococcic infections, puerperal. 
May, 631, 640 
meningitis, March, 495 
Eulfapyridine in, March, 469 
Pneumonia, abdominal pain in, Jan., 

29 

pneumococcal serotherapy and 
chemotherapy, Jan., 205; March, 
464 _ 

sulfapyridine in, Jan., 210; March, 
464 

sulfathiazole in, Jan., 214; March, 
464 

Pneumothorax, spontaneous, abdom- 
inal pain in, Jan., 30 
traumatic, March, 375 
Poisons, industrial, March, 359 
Poliomyelitis, March, 497 
diagnosis and treatment, recent ad- 
•vances. May, 677 
prophylactic measures. May, 680 
serum therapy, Jan., 233 
Polyps of urethra, Jan., 248 
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Postnasal infection, fever in, Jan., 288 ] Radium treatment, historical det elop- 


Postural drainage in pulmonarj’ ab- 
scess, March, 551 _ 

Praapitation tests in sj’philis. May, 
825, 835 

Pregnancy, ectopic, Jan., 41 
mental disorders of, ifoy, 725 
vitamins and, Afay, 615 

Pregneninolone, Jan., 158 


ment. May, 804 
recent advances. May, 803 
Radon, May, 810 

R^itaud’s disease, pain in, Jan., 

Rectum, diseases, pain in, Jan., 22 
Refrigeration in cancer, Jan., 127 
Relaosing fever, Jan., 292 
Progestational preparations, yifltt. 1 156, Respondbui^, cnminal, insanity and, 

Progesterone, Jan., 164 Rheumatic fever, Jan., 253 

Progestin therapy, Afay, 612 heart disea^, Jan,, 88 

Prostatic infection, fever in, Jan., sulfanilamide in, prophylactic, 

288 ATcrch, 473 

Prothrombin determination, methods. Rhinitis, allergic, Afarch, 537 

Afoy, 660 srasomotor, bistaminase in, clinical 

relation of sitamin K, Afay, 655 results, Afoy, 855 

Pseudohemophilia, hereditary, diag- Rib, cervdcal, Jan., 60 
nosis, bone marrow examination by Riboflas'in in pregnancy, Afay, 621 
sternal puncture in, Afay, 668 Rickettsial infections, fever in, Jan., 

Psoriasis, Jan., 192 292 

P^chiatiy, fundamentals of. May, Ringworm, Jan., 188 
<03 Roentgendiagnosisofblooddyscrasias, 

Psychoneuroses in cachexia nenmsa, Afoy, 669 

Afay, 770 of gastric disease, March, 565 

torticollis in, May, 749 treatment, historical development, 

Psi-chopathic personality, Afay, 732 Afoy, 804 

Psj-^oses, Afoy, 703 of puerperal mastitis, Afoy, 641 

adoles^t, March, 515 recent advances, Afoy, 803 

alcoholic, Afoy, 715 Roentgenology, medicole^ aspects, 

antepartum and puerperal, Afoy, March, 331 


725 

diagnostic approach, Afoy, 703 
diet and, Afoy, 742 
drug, Zfoy, 717 
epDeptic, Afoy, 728 
hormone therapy, Afoy, 742 
Kor^ofTs, Afoy, 716 
nianic-depressrve, Afoy, 712 
ph>-siological treatment, Afoy, 735 
post-traumatic, March, 325 
sAuophrenic, Afoy, 710 
shoii therapi', Afoy, 735 
torticollis in, Afoy, 749 
Puerperal mastitis, roentgen treat- 
ment, Afoy, 641 
ps}t*osis, Afoy, 726 
‘'P^^^rophylactic measures. May, 

sulfMilamide in. March, 459 
'Ttamm 1 ' - -- 


Rosacea, Jan., 193 
Rot'sing’s sign, Jan., 21 


Saj-pingitis, abdominal pain in, Jan., 
28 

acute, Jan., 37, 38 
gonorrheal, Jan., 39 
tuberculous, Jan., 39 
Scabies, Jan., 192 
Scalp, lacerations, March, 398 
Srarlet fever convalescent serum in 
other streptococcal infec- 
tions, Jan., 224 
in prevention, Jan., 222 
in treatment, Jan., 223 
sulfanQamide in. March, 457 
Schizophrenia, Afov, 710 
catatonic. Afar, '7 11 


hebephrenic. May, 710 

PurpuriTsm^ paranoid, Afoy, 711, 712 

Mraw ^ therapy, Afoy, 735 

puncture for, Afoy 666 ^ Sepsis, pu^erp^, prophylactic meas- 

* -ftjoy, 000 ures, May^ 631 

Serum, blood. See Blood scrum. 

Padiculi’tis. tabetic, Jan 56 rts^a^plication in medicine, Jan., 
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Senun therapy in pneumococcal pneu- 
monia, Jan., 205 

Sex hormone therapy in gynecology, 
Jan., ISS 

Shock, first aid, March, 365 
therapy of psychoses, May, 735 
Shoes in foot disorders, Jan., Ill, 113 
Short wave diathermy, May, 815 
Sickle cell anemia, roentgen diagnosis. 
May, 671 

Silicosis, roentgen diagnosis, March, 
344 

Simmonds’ disease, anorexia nervosa 
and. May, 756 

Sinus thrombosis, cerebral, March, 300 
Skeleton, injuries, March, 382 
Skin diseases, common, Jan., 181 
Skull fractures, March, 392, 398 
Sore throat, streptococcal, sulfanil- 
amide in, March, 457_ 

Spina^ cord lesions, pain from, Jan., 

fluid examination in syphflis. May, 
832 

Spine, _ lesions, roentgen diagnosis, 
medicolegal aspects, March, 337 
Spirochaeta pallida, darkfield identifi- 
cation, May, 827 
staining characteristics. May, 828 
Splenectomy, bone marrow examina' 
tion by sternal puncture as guide, 
May, 666 

Staphylococcal infections, puerperal. 
May, 631, 640 

suflapyridine and sulfathiazole 
in, March, 469 

Sterility, vitamins and. May, 616 
Sternal puncture, bone marrow exam 
ination by, May, 663 
Stilbestrol, Jan., 158, 163 
Stomach, contents, examination, 
March, 563 

diseases, pain in, Jan., 17 
examination, technic, March, 559 
Streptococcal infections, puerperal, 
prevention. May, 631, 634 
treatment. May, 634, 640 
scarlet fever convalescent senun 
in, Jan., 224 

sulfanilamide in, March, 457 
meningitis, March, 496 
Stricture of urethra, Jan., 251 
Strflmpell-Marie encephalitis, March, 

501 

Subarachnoid hemorrhage, March, 

395, 400, 499 

Subdural hematoma, March, 369, 498 
Suicide by mercury ingestion, March, 

403 

by veronal ingestion, March, 415 
by violence, March, 423 


Sulfanilamide, March, 453 
blood reactions, bone marrow ex- 
amination by sternal puncture in, 
May, 663 

dosage and administration, March, 
454 

in chancroid, March, 459 
in common cold, Jan., 197 
in gas gangrene, MarcJi, 460 
in hemolytic streptococcal infec- 
tions, March, 45/ 

in meningococcal infections, March, 
459 

in otitis media. May, 697 
in puerperal infections. May, 637 
in pulmonary abscess, March, 550 
in urinary tract infections, March, 
461 

in wound therapy, March, 382, 385 
toxic reactions, March, 462, 475, 476 
Sulfanilyl-guanidine, March, 471 
Sulfapyridine, March, 463 
in gonorrhea, Mardi, 470 
in otitis media, May, 608 
in pneumococcal meningitis, March, 
469 

in pneumonia, Jan,, 210; March, 464 
in staphylococcal infections, March, 
469 

toxic reactions, March, 466, 475, 476 
Sulfathiazole, March, 463 
in gonorrhea, March, 470 
in otitis media. May, 698 
m pneumonia, Jan,, 2l4; March, 464 
in pulmonary abscess, March, 550 
in staphylococcal infections, March, 

469 

in urinary tract infections, March, 

470 

in wound therapy, March, 383 
toxic reactions, hfarch, 466, 475, 476 
Sulfonamide dru^, prophylactic uses, 
March, if3 

uses and abuses, March, 453 
Sympathectomy in cancer, Jan., 123 
Syphilis, early, treatment. May, 775 
intensive methods. May, 776 
routine methods. May, 779 
laboratory diagnosis. May, 827 
of coronary arteries. May, 789 
of heart, Jan., 91 ; May, 789 
of myocardium. May, 792 
serologic tests and interpretation. 

May, 829, 830 

spinal fluid examination. May, 832 
Systemic diseases, abdominal pain in, 
Jan., 30 

Tabetic radiculitis, Jan., 56 _ 

Target cell in Cooley’s anemia. May. 

673 



CUMDIATn'E INDEX 


TOTtoma of pituitarj- body, Jan., 153 
Teitosteroie. Jan., 159, 164 

neonatorum, March, 491 

“d chndren, 

of newlwni, March, 488 
^eelm, Jan., 162 
Jfaenn?th»apy. May, 815 
TWni chloride in pregnancj-. May, 

Throm^ongiitis obUterans, pain of, 

Tlmnifmpathy, constitutional. May, 


871 


Thrombophlebitis, pain of Jan R± 

»5’.S“g or 

fifth, congenital defo^itj-, Jan.. 

T^Wdirt;,'$at 6^ fi-ddence of 

Trach“^ May, 747 

462 '“uanUamide m, March, 

Tubercul^m^lf *?- -fan,. 289 
alpm^tis, J^ Tfarch, 496 

-fan, 4^2^ '’"^d Pain from, 

Sw^''S;.b:Ja'n"®45 

of, 

ffnd^t May, 821 

s^’.ffAlS ■'••■. ® 

fp"- PP3 


Urethra, stricture, Jan., 251 
U^hritis, chronic granular and dca- 
tooal, m female, Jan., 246 
Unnary tract infections, sulfanilamide 
in, March, 461 
sulfathiazole in. March, 470 
lott'et. in female, chronic diseases, 
. Jan., 245 

Urticaria, Jon., 191; March, 537 

paw in. 

fibromyoma, Jan., 47 


°f tMlds, 

Va^nitis, senile, \-itamins in. May, 

'"'"-"“""’■■"•I. 

ene^l disease, diagnosis, laboratory- 

assistance in, AToy 8'’7 wtorj 

' wgestion, suicide from, March, 
treatment, March, 419 

-f-de by, 

w. pregnancj'. May, 627 

'■tammAin lactation, Afay.’ 627 

V;fa“-P'S^?ancj’, Afay, 623 

_ w.pr^ancy, Afav, 627 
E in 

!“ lactation. May, 625 
'“(fl'T'“tion of stiUbirths. May, 

tr-i. ^“filitj'. May, 616 
617, 659 

P habitual abortion Afav fil 7 ‘ 
w hemorrhagic di^ ^ ’r ^ 

. 6197^ 

lactation, May\ 625 


872 
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Vitamin K, relation to prothrombin, 
May, 659 

therapy, indications for. May, 660 
Vitamin therapy in pulmonary ab- 
scess, March, 551 

Vitamins, antepartum fetal and mater- 
nal requirements, May, 617 
pregnancy and. May, 615 
puerperal and neonatal require- 
ments, May, 625 

relation to poliomyelitis. May, 687, 
689 

sterility, fertility and abortion and. 
May, 616 

Von Willebrand's syndrome, Mav, 
668 


Vulvovaginitis, laboratory diagnosis 
May, §35 

Warts, Jan., 190 

Whooping cough, convalescent scrum, 
Jan., 235 

convulsions in, March, 498 
Willett's forceps. May, 652 
Witness, doctor as, March, 303, 434 
Workmen’s Compensation Acts, 
March, 347 

Wounds, chemotherapy, March, 382 
Orr’s treatment, March, 383 

Yeast, brewer's, in pregnancy, May, 
621 






